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<212> DNA 

<213> Haemophilus influenzae 
<400> 1 

acagcgttct cttaatacta gtacaaaccc acaataaaat atgacaaaca acaattacaa 60 
cacctttttt gcagtctata tgcaaatatt ttaaaaaata gtataaatcc gccatataaa 120 
atggtataat ctttcatctt tcatctttca tctttcatct ttcatctttc atctttcatc 180 
tttcatcttt catctttcat ctttcatctt tcatctttca tctttcatct ttcatctttc 240 
acatgccctg atgaaccgag ggaagggagg gaggggcaag aatgaagagg gagctgaacg 300 
aacgcaaatg ataaagtaat ttaattgttc aactaacctt aggagaaaat atgaacaagc 360 
tatatcgtct caaattcagc aaacgcctga atgctttggt tgctgtgtct gaattggcac 420 
ggggttgtga ccattccaca gaaaaaggca gcgaaaaacc tgctcgcatg aaagtgcgtc 480 
acttagcgtt aaagccactt tccgctatgt tactatcttt aggtgtaaca tctattccac 540 
aatctgtttt agcaagcggc ttacaaggaa tggatgtagt acacggcaca gccactatgc 600 
aagtagatgg taataaaacc attatccgca acagtgttga cgatatcatt aattggaaac 660 
aatttaacat cgaccaaaat gaaatggtgc agtttttaca agaaaacaac aactccgccg 720 
tattcaaccg tgttacatct aaccaaatct cccaattaaa agggatttta gattctaacg 780 
gacaagtctt tttaatcaac ccaaatggta tcacaatagg taaagacgca attattaaca 840 
ctaatggctt tacggcttct acgctagaca tttctaacga aaacatcaag gcgcgtaatt 900 
tcaccttcga gcaaaccaaa gataaagcgc tcgctgaaat tgtgaatcac ggtttaatta 960 
ctgtcggtaa agacggcagt gtaaatctta ttggtggcaa agtgaaaaac gagggtgtga 1020 
ttagcgtaaa tggtggcagc atttctttac tcgcagggca aaaaatcacc atcagcgata 1080 
taataaaccc aaccattact tacagcattg ccgcgcctga aaatgaagcg gtcaatctgg 1140 
gcgatatttt tgccaaaggc ggtaacatta atgtccgtgc tgccactatt cgaaaccaag 1200 
gtaaactttc tgctgattct gtaagcaaag ataaaagcgg caatattgtt ctttccgcca 1260 
aagagggtga agcggaaatt ggcggtgtaa tttccgctca aaatcagcaa gctaaaggcg 1320 
gcaagctgat gattacaggc gataaagtca cattaaaaac aggtgcagtt atcgaccttt 1380 
caggtaaaga agggggagaa acttaccttg gcggtgacga gcgcggcgaa ggtaaaaagg 1440 
gcattcaatt agcaaagaaa acctctttag aaaaaggctc aaccatcaat gtatcaggca 1500 
aagaaaaagg cggacgcgct attgtgtggg gcgatattgc gttaattgac ggcaatatta 1560 
acgctcaagg tagtggtgat atcgctaaaa ccggtggttt tgtggagacg tcggggcatg 1620 
atttattcat caaagacaat gcaattgttg acgccaaaga gtggttgtta gacccggata 1680 
atgtatctat taatgcagaa acagcaggac gcagcaatac ttcagaagac gatgaataca 1740 
cgggatccgg gaatagtgcc agcaccccaa aacgaaacaa agaaaagaca acattaacaa 1800 
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acacaactct tgagagtata ctaaaaaaag gtacctttgt taacatcact gctaatcaac 1860 
gcatctatgt caatagctcc attaatttat ccaatggcag cttaactctt tggagtgagg 1920 
gtcggagcgg tggcggcgtt gagattaaca acgatattac caccggtgat gataccagag 1980 
gtgcaaactt aacaatttac tcaggcggct gggttgatgt tcataaaaat atctcactcg 2040 
gggcgcaagg taacataaac attacagcta aacaagatat cgcctttgag aaaggaagca 2100 
accaagtcat tacaggtcaa gggactatta cctcaggcaa tcaaaaaggt tttagaCtta 2160 
ataatgtctc tctaaacggc actggcagcg gactgcaatt caccactaaa agaaccaata 2220 
aatacgctat cacaaataaa tttgaaggga ctttaaatat ttcagggaaa gtgaacatct 2280 
caatggtttt acctaaaaat gaaagtggat atgataaatt caaaggacgc acttactgga 2340 
atttaacctc cttaaatgtt tccgagagtg gcgagtttaa cctcactatt gactccagag 2400 
gaagcgatag tgcaggcaca cttacccagc cttataattt aaacggtata tcattcaaca 2460 
aagacactac ctttaatgtt gaacgaaatg caagagtcaa ctttgacatc aaggcaccaa 2520 
tagggataaa taagtattct agtttgaatt acgcatcatt taatggaaac atttcagttt 2580 
cgggaggggg gagtgttgat ttcacacttc ccgcctcatc ctctaacgtc caaacccccg 2640 
gtgtagttat aaattctaaa tactttaatg ttCcaacagg gtcaagttta agatttaaaa 2700 
cttcaggctc aacaaaaact ggcttctcaa tagagaaaga tttaacttta aatgccaccg 2760 
gaggcaacat aacacttttg caagttgaag gcaccgatgg aatgattggt aaaggcattg 2820 
tagccaaaaa aaacataacc tttgaaggag gtaacatcac ctttggctcc aggaaagccg 2880 
taacagaaat cgaaggcaat gttactatca ataacaacgc taacgtcact cttatcggtt 2940 
cggattttga caaccatcaa aaacctttaa ctattaaaaa agatgtcatc attaatagcg 3000 
gcaaccttac cgctggaggc aatattgtca atatagccgg aaatcttacc gttgaaagta 3060 
acgctaattt caaagctatc acaaatttca cttttaatgt aggcggcttg tttgacaaca 3120 
aaggcaattc aaatatttcc attgccaaag gaggggctcg ctttaaagac attgataatt 3180 
ccaagaattt aagcatcacc accaactcca gctccactta ccgcactatt ataagcggca 3240 
atataaccaa taaaaacggt gatttaaata ttacgaacga aggtagtgat actgaaatgc 3300 
aaattggcgg cgatgtctcg caaaaagaag gtaatctcac gatttcttct gacaaaatca 3360 
atattaccaa acagataaca atcaaggcag gtgttgatgg ggagaattcc gattcagacg 3420 
cgacaaacaa tgccaatcta accattaaaa ccaaagaatt gaaattaacg caagacctaa 3480 
atatttcagg tttcaataaa gcagagatta cagctaaaga tggtagtgat ttaactattg 3540 
gtaacaccaa tagtgctgat ggtactaatg ccaaaaaagt aacctttaac caggttaaag 3600 
attcaaaaat ctctgctgac ggtcacaagg tgacactaca cagcaaagtg gaaacatccg 3660 
gtagtaataa caacactgaa gatagcagtg acaataatgc cggcttaact atcgatgcaa 3720 
aaaatgtaac agtaaacaac aatattactt ctcacaaagc agtgagcatc tctgcgacaa 3780 
gtggagaaat taccactaaa acaggtacaa ccattaacgc aaccactggt aacgtggaga 3 840 
taaccgctca aacaggtagt atcctaggtg gaattgagtc cagctctggc tctgtaacac 3900 
ttactgcaac cgagggcgct cttgctgtaa gcaatatttc gggcaacacc gttactgtta 3960 
ctgcaaatag cggtgcatta accactttgg caggctctac aattaaagga accgagagtg 4020 
taaccacttc aagtcaatca ggcgatatcg gcggtacgat ttctggtggc acagtagagg 4080 
ttaaagcaac cgaaagttta accactcaat ccaattcaaa aattaaagca acaacaggcg 4140 
aggctaacgt aacaagtgca acaggtacaa ttggtggtac gatttccggt aatacggtaa 4200 
atgttacggc aaacgctggc gatttaacag ttgggaatgg cgcagaaatt aatgcgacag 4260 
aaggagctgc aaccttaact acatcatcgg gcaaattaac taccgaagct agttcacaca 4320 
ttacttcagc caagggtcag gtaaatcttt cagctcagga tggtagcgtt gcaggaagta 4380 
ttaatgccgc caatgtgaca ctaaatacta caggcacttt aactaccgtg aagggttcaa 4440 
acattaatgc aaccagcggt accttggtta ttaacgcaaa agacgctgag ctaaatggcg 4500 
cagcattggg taaccacaca gtggtaaatg caaccaacgc aaatggctcc ggcagcgtaa 4560 
tcgcgacaac ctcaagcaga gtgaacatca ctggggattt aatcacaata aatggattaa 4620 
atatcatttc aaaaaacggt ataaacaccg tactgttaaa aggcgttaaa attgatgtga 4680 
aatacattca accgggtata gcaagcgtag atgaagtaat tgaagcgaaa cgcatccttg 4740 
agaaggtaaa agatttatct gatgaagaaa gagaagcgtt agctaaactt ggagtaagtg 4800 
ctgtacgttt tattgagcca aataatacaa ttacagtcga tacacaaaat gaatttgcaa 4860 
ccagaccatt aagtcgaata gtgatttctg aaggcagggc gtgtttctca aacagtgatg 4920 
gcgcgacggt gtgcgttaat atcgctgata acgggcggta gcggtcagta attgacaagg 4 980 
tagatttcat cctgcaatga agtcatttta ttttcgtatt atttactgtg tgggttaaag 5040 
ttcagtacgg gctttaccca tcttgtaaaa aattacggag aatacaataa agtattttta 5100 
acaggttatt attatg 5116 
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<210> 2 
<211> 1536 
<212> PRT 

<213> Haemophilus influenzae 
<400> 2 

Met Asn Lys lie Tyr Arg Leu Lys Phe Ser Lys Arg Leu Asn Ala Leu 
15 10 15 

Val Ala Val Ser Glu Leu Ala Arg Gly Cys Asp His Ser Thr Glu Lys 
20 25 30 

Gly Ser Glu Lys Pro Ala Arg Met Lys Val Arg His Leu Ala Leu Lys 
35 40 45 

Pro Leu Ser Ala Met Leu Leu Ser Leu Gly Val Thr Ser lie Pro Gin 
50 55 60 

Ser Val Leu Ala Ser Gly Leu Gin Gly Met Asp Val Val His Gly Thr 
65 70 75 80 

Ala Thr Met Gin Val Asp Gly Asn Lys Thr lie lie Arg Asn Ser Val 
85 90 95 

Asp Ala lie lie Asn Trp Lys Gin Phe Asn lie Asp Gin Asn Glu Met 
100 105 110 

Val Gin Phe Leu Gin Glu Asn Asn Asn Ser Ala Val Phe Asn Arg Val 
115 120 125 

Thr Ser Asn Gin lie Ser Gin Leu Lys Gly lie Leu Asp Ser Asn Gly 
130 135 140 

Gin Val Phe Leu lie Asn Pro Asn Gly lie Thr lie Gly Lys Asp Ala 
145 150 155 160 

lie lie Asn Thr Asn Gly Phe Thr Ala Ser Thr Leu Asp lie Ser Asn 
165 170 175 

Glu Asn lie Lys Ala Arg Asn Phe Thr Phe Glu Gin Thr Lys Asp Lys 
180 185 190 

Ala Leu Ala Glu lie Val Asn His Gly Leu lie Thr Val Gly Lys Asp 
195 200 205 

Gly Ser Val Asn Leu lie Gly Gly Lys Val Lys Asn Glu Gly Val lie 
210 215 220 

Ser Val Asn Gly Gly Ser lie Ser Leu Leu Ala Gly Gin Lys lie Thr 
225 230 235 240 

lie Ser Asp lie lie Asn Pro Thr lie Thr Tyr Ser lie Ala Ala Pro 
245 250 255 

Glu Asn Glu Ala Val Asn Leu Gly Asp lie Phe Ala Lys Gly Gly Asn 
260 265 270 

lie Asn Val Arg Ala Ala Thr lie Arg Asn Gin Gly Lys Leu Ser Ala 
275 280 285 
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Asp Ser Val Ser Lys Asp Lys Ser Gly Asn lie Val Leu Ser Ala Lys 
2 90 2 95 3 00 

Glu Gly Glu Ala Glu lie Gly Gly Val lie Ser Ala Gin Asn Gin Gin 
305 310 315 320 

Ala Lys Gly Gly Lys Leu Met lie Thr Gly Asp Lys Val Thr Leu Lys 
325 330 335 

Thr Gly Ala Val lie Asp Leu Ser Gly Lys Glu Gly Gly Glu Thr Tyr 
340 345 350 

Leu Gly Gly Asp Glu Arg Gly Glu Gly Lys Asn Gly lie Gin Leu Ala 
355 360 365 

Lys Lys Thr Ser Leu Glu Lys Gly Ser Thr lie Asn Val Ser Gly Lys 
370 375 380 

Glu Lys Gly Gly Arg Ala lie Val Trp Gly Asp lie Ala Leu lie Asp 
385 390 395 400 

Gly Asn lie Asn Ala Gin Gly Ser Gly Asp lie Ala Lys Thr Gly Gly 
405 410 415 

Phe Val Glu Thr Ser Gly His Asp Leu Phe lie Lys Asp Asn Ala lie 
420 425 430 

Val Asp Ala Lys Glu Trp Leu Leu Asp Phe Asp Asn Val Ser lie Asn 
435 440 445 

Ala Glu Thr Ala Gly Arg Ser Asn Thr Ser Glu Asp Asp Glu Tyr Thr 
450 455 460 

Gly Ser Gly Asn Ser Ala Ser Thr Pro Lys Arg Asn Lys Glu Lys Thr 
465 470 475 480 

Thr Leu Thr Asn Thr Thr Leu Glu Ser lie Leu Lys Lys Gly Thr Phe 
485 490 495 

Val Asn lie Thr Ala Asn Gin Arg lie Tyr Val Asn Ser Ser lie Asn 
500 505 510 

Leu Ser Asn Gly Ser Leu Thr Leu Trp Ser Glu Gly Arg Ser Gly Gly 
515 520 525 

Gly Val Glu lie Asn Asn Asp lie Thr Thr Gly Asp Asp Thr Arg Gly 
530 535 540 

Ala Asn Leu Thr lie Tyr Ser Gly Gly Trp Val Asp Val His Lys Asn 
545 550 555 560 

lie Ser Leu Gly Ala Gin Gly Asn lie Asn lie Thr Ala Lys Gin Asp 
565 570 575 



He Ala Phe Glu Lys Gly Ser Asn Gin Val He Thr Gly Gin Gly Thr 
580 585 590 
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lie Thr Ser Gly Asn Gin 
595 

Asn Gly Thr Gly Ser Gly 
S10 

Tyr Ala lie Thr Asn Lys 
625 630 

Val Asn lie Ser Met Val 
645 

Phe Lys Gly Arg Thr Tyr 
660 

Ser Gly Glu Phe Asn Leu 
675 

Gly Thr Leu Thr Gin Pro 
690 

Asp Thr Thr Phe Asn Val 
705 710 

Lys Ala Pro lie Gly lie 
725 

Phe Asn Gly Asn lie Ser 
740 

Leu Leu Ala Ser Ser Ser 

755 

Ser Lys Tyr Phe Asn Val 
770 

Ser Gly Ser Thr Lys Thr 
785 790 

Asn Ala Thr Gly Gly Asn 
805 

Gly Met He Gly Lys Gly 
820 

Gly Gly Asn He Thr Phe 
835 

Gly Asn Val Thr He Asn 
850 

Asp Phe Asp Asn His Gin 
865 870 

He Asn Ser Gly Asn Leu 
885 

Gly Asn Leu Thr Val Glu 
900 



Lys Gly Phe Arg Phe 
600 

Leu Gin Phe Thr Thr 
615 

Phe Glu Gly Thr Leu 
635 

Leu Pro Lys Asn Glu 
650 

Trp Asn Leu Thr Ser 
665 

Thr He Asp Ser Arg 
680 

Tyr Asn Leu Asn Gly 
695 

Glu Arg Asn Ala Arg 
715 

Asn Lys Tyr Ser Ser 
730 

Val Ser Gly Gly Gly 
745 

Asn Val Gin Thr Pro 
760 

Ser Thr Gly Ser Ser 
775 

Gly Phe Ser He Glu 
795 

He Thr Leu Leu Gin 
810 

He Val Ala Lys Lys 
825 

Gly Ser Arg Lys Ala 
840 

Asn Asn Ala Asn Val 
855 

Lys Pro Leu Thr He 
875 

Thr Ala Gly Gly Asn 
890 

Ser Asn Ala Asn Phe 
905 



Asn Asn Val Ser Leu 
605 

Lys Arg Thr Asn Lys 
620 

Asn He Ser Gly Lys 
640 

Ser Gly Tyr Asp Lys 
655 

Leu Asn Val Ser Glu 
670 

Gly Ser Asp Ser Ala 
685 

He Ser Phe Asn Lys 
700 

Val Asn Phe Asp He 
720 

Leu Asn Tyr Ala Ser 
735 

Ser Val Asp Phe Thr 
750 

Gly Val Val He Asn 
765 

Leu Arg Phe Lys Thr 
780 

Lys Asp Leu Thr Leu 
800 

Val Glu Gly Thr Asp 
815 

Asn He Thr Phe Glu 
830 

Val Thr Glu He Glu 
845 

Thr Leu He Gly Ser 
860 

Lys Lys Asp Val He 
880 

He Val Asn He Ala 
895 

Lys Ala He Thr Asn 
910 
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Phe Thr Phe Asn Val Gly Gly Leu Phe Asp Asn Lys Gly Asn Ser Asn 
915 920 925 

lie Ser lie Ala Lys Gly Gly Ala Arg Phe Lys Asp lie Asp Asn Ser 
930 935 940 

Lys Asn Leu Ser lie Thr Thr Asn Ser Ser Ser Thr Tyr Arg Thr lie 
945 950 955 960 

lie Ser Gly Asn lie Thr Asn Lys Asn Gly Asp Leu Asn lie Thr Asn 
965 970 975 

Glu Gly Ser Asp Thr Glu Met Gin lie Gly Gly Asp Val Ser Gin Lys 
980 985 990 

Glu Gly Asn Leu Thr lie Ser Ser Asp Lys lie Asn lie Thr Lys Gin 
995 1000 1005 

lie Thr lie Lys Ala Gly Val Asp Gly Glu Asn Ser Asp Ser Asp Ala 
1010 1015 1020 

Thr Asn Asn Ala Asn Leu Thr lie Lys Thr Lys Glu Leu Lys Leu Thr 
1025 1030 1035 1040 

Gin Asp Leu Asn lie Ser Gly Phe Asn Lys Ala Glu lie Thr Ala Lys 
1045 1050 1055 

Asp Gly Ser Asp Leu Thr He Gly Asn Thr Asn Ser Ala Asp Gly Thr 
1060 1065 1070 

Asn Ala Lys Lys Val Thr Phe Asn Gin Val Lys Asp Ser Lys He Ser 
1075 1080 1085 

Ala Asp Gly His Lys Val Thr Leu His Ser Lys Val Glu Thr Ser Gly 
1090 1095 1100 

Ser Asn Asn Asn Thr Glu Asp Ser Ser Asp Asn Asn Ala Gly Leu Thr 
1105 1110 1115 1120 

He Asp Ala Lys Asn Val Thr Val Asn Asn Asn He Thr Ser His Lys 
1125 1130 1135 

Ala Val Ser He Ser Ala Thr Ser Gly Glu He Thr Thr Lys Thr Gly 
1140 1145 1150 

Thr Thr He Asn Ala Thr Thr Gly Asn Val Glu He Thr Ala Gin Thr 
1155 1160 1165 

Gly Ser He Leu Gly Gly lie Glu Ser Ser Ser Gly Ser Val Thr Leu 
1170 1175 1180 

Thr Ala Thr Glu Gly Ala Leu Ala Val Ser Asn He Ser Gly Asn Thr 
1185 1190 1195 1200 



Val Thr Val 



Thr Ala Asn Ser Gly 
1205 



Ala Leu Thr Thr Leu Ala Gly Ser 
1210 1215 
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Thr lie Lys Gly Thr Glu Ser Val Thr Thr Ser Ser Gin Ser Gly Asp 
1220 1225 1230 

He Gly Gly Thr He Ser Gly Gly Thr Val Glu Val Lys Ala Thr Glu 
1235 1240 1245 

Ser Leu Thr Thr Gin Ser Asn Ser Lys He Lys Ala Thr Thr Gly Glu 
1250 1255 1260 

Ala Asn Val Thr Ser Ala Thr Gly Thr He Gly Gly Thr He Ser Gly 
1265 1270 1275 1280 

Asn Thr Val Asn Val Thr Ala Asn Ala Gly Asp Leu Thr Val Gly Asn 
1285 1290 1295 

Gly Ala Glu He Asn Ala Thr Glu Gly Ala Ala Thr Leu Thr Thr Ser 
1300 1305 1310 

Ser Gly Lys Leu Thr Thr Glu Ala Ser Ser His He Thr Ser Ala Lys 
1315 1320 1325 

Gly Gin Val Asn Leu Ser Ala Gin Asp Gly Ser Val Ala Gly Ser He 
1330 1335 1340 

Asn Ala Ala Asn Val Thr Leu Asn Thr Thr Gly Thr Leu Thr Thr Val 
1345 1350 1355 1360 

Lys Gly Ser Asn He Asn Ala Thr Ser Gly Thr Leu Val He Asn Ala 
1365 1370 1375 

Lys Asp Ala Glu Leu Asn Gly Ala Ala Leu Gly Asn His Thr Val Val 
1380 1385 1390 

Asn Ala Thr Asn Ala Asn Gly Ser Gly Ser Val He Ala Thr Thr Ser 
1395 1400 1405 

Ser Arg Val Asn He Thr Gly Asp Leu He Thr He Asn Gly Leu Asn 
1410 1415 1420 

He lie Ser Lys Asn Gly He Asn Thr Val Leu Leu Lys Gly Val Lys 
1425 1430 1435 1440 

He Asp Val Lys Tyr He Gin Pro Gly He Ala Ser Val Asp Glu Val 
1445 1450 1455 

He Glu Ala Lys Arg He Leu Glu Lys Val Lys Asp Leu Ser Asp Glu 
1460 1465 147.0 

Glu Arg Glu Ala Leu Ala Lys Leu Gly Val Ser Ala Val Arg Phe He 
1475 1480 1485 

Glu Pro Asn Asn Thr He Thr Val Asp Thr Gin Asn Glu Phe Ala Thr 
1490 1495 1500 

Arg Pro Leu Ser Arg He Val He Ser Glu Gly Arg Ala Cys Phe Ser 
1505 1510 1515 1520 



Asn Ser Asp Gly Ala Thr Val Cys Val Asn He Ala Asp Asn Gly Arg 
1525 1530 1535 
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<210> 3 
<211> 4937 
<212> DNA 

<213> Haemophilus influenzae 
<400> 3 

taaatataca agataataaa aataaatcaa gatttttgtg atgacaaaca acaattacaa 60 
cacctttttt gcagtctata tgcaaatatt ttaaaaaaat agtataaatc cgccatataa 120 
aatggtataa tctttcatct ttcatcttta atctttcatc tttcatcttt catctttcat 180 
ctttcatctt tcatctttca tctttcatct ttcatctttc atctttcatc tttcatcttt 240 
cacatgaaat gatgaaccga gggaagggag ggaggggcaa gaatgaagag ggagctgaac 3 00 
gaacgcaaat gataaagtaa tttaattgtt caactaacct taggagaaaa tatgaacaag 360 
atatatcgtc tcaaattcag caaacgcctg aatgctttgg ttgctgtgtc tgaattggca 420 
cggggttgtg accattccac agaaaaaggc ttccgctatg ttactatctt taggtgtaac 480 
cacttagcgt taaagccact ttccgctatg ttactatctt taggtgtaac atctattcca 540 
caatctgttt tagcaagcgg cttacaagga atggatgtag tacacggcac agccactatg 600 
caagtagatg gtaataaaac cattatccgc aacagtgttg acgctatcat taattggaaa 660 
caatttaaca tcgaccaaaa tgaaatggtg cagtttttac aagaaaacaa caactccgcc 720 
gtattcaacc gtgttacatc taaccaaatc tcccaattaa aagggatttt agattctaac 780 
ggacaagtct ttttaatcaa cccaaatggt atcacaatag gtaaagacgc aattattaac 840 
actaatggct ttacggcttc tacgctagac atttctaacg aaaacatcaa ggcgcgtaat 900 
ttcaccttcg agcaaaccaa agataaagcg ctcgctgaaa ttgtgaatca cggtttaatt 960 
actgtcggta aagacggcag tgtaaatctt attggtggca aagtgaaaaa cgagggtgtg 1020 
attagcgtaa atggtggcag catttcttta ctcgcagggc aaaaaatcac catcagcgat 1080 
ataataaacc caaccattac ttacagcatt gccgcgcctg aaaatgaagc ggtcaatctg 1140 
ggcgatattt ttgccaaagg cggtaacatt aatgtccgtg ctgccactat tcgaaaccaa 1200 
ggtaaacttt ctgctgattc tgtaagcaaa gataaaagcg gcaatattgt tctttccgcc 1260 
aaagagggtg aagcggaaat tggcggtgta atttccgctc aaaatcagca agctaaaggc 1320 
ggcaagctga tgattacagg cgataaagtc acattaaaaa caggtgcagt tatcgacctt 1380 
tcaggtaaag aagggggaga aacttacctt ggcggtgacg agcgcggcga aggtaaaaac 1440 
ggcattcaat tagcaaagaa aacctcttta gaaaaaggct caaccatcaa tgtatcaggc 1500 
aaagaaaaag gcggacgcgc tattgtgtgg ggcgatattg cgttaattga cggcaatatt 1560 
aacgctcaag gtagtggtga tatcgctaaa accggtggtt ttgtggagac atcggggcat 1620 
tatttatcca ttgacagcaa tgcaattgtt aaaacaaaag agtggttgct agaccctgat 1680 
gatgtaacaa ttgaagccga agaccccctt cgcaataata ccggtataaa tgatgaattc 1740 
ccaacaggca ccggtgaagc aagcgaccct aaaaaaaata gcgaactcaa aacaacgcta 1800 
accaatacaa ctatttcaaa ttatctgaaa aacgcctgga caatgaatat aacggcatca 1860 
agaaaactta ccgttaatag ctcaatcaac atcggaagca actcccactt aattctccat 1920 
agtaaaggtc agcgtggcgg aggcgttcag attgatggag atattacttc taaaggcgga 1980 
aatttaacca tttattctgg cggatgggtt gatgttcata aaaatattac gcttgatcag 2040 
ggttttttaa atattaccgc cgcttccgta gcttttgaag gtggaaataa caaagcacgc 2100 
gacgcggcaa atgctaaaat tgtcgcccag ggcactgtaa ccattacagg agagggaaaa 2160 
gatttcaggg ctaacaacgt atctttaaac ggaacgggta aaggtctgaa tatcatttca 2220 
tcagtgaata atttaaccca caatcttagt ggcacaatta acatatctgg gaatataaca 2280 
attaaccaaa ctacgagaaa gaacacctcg tattggcaaa ccagccatga ttcgcactgg 2340 
aacgtcagtg ctcttaatct agagacaggc gcaaatttta cctttattaa atacatttca 2400 
agcaatagca aaggcttaac aacacagtat agaagctctg caggggtgaa ttttaacggc 2460 
gtaaatggca acatgtcatt caatctcaaa gaaggagcga aagttaattt caaattaaaa 2520 
ccaaacgaga acatgaacac aagcaaacct ttaccaattc ggtttttagc caatatcaca 2580 
gccactggtg ggggctctgt tttttttgat atatatgcca accattctgg cagaggggct 2640 
gagttaaaaa tgagtgaaat taatatctct aacggcgcta attttacctt aaattcccat 2700 
gttcgcggcg atgacgcttt taaaatcaac aaagacttaa ccataaatgc aaccaattca 2760 
aatttcagcc tcagacagac gaaagatgat ttttatgacg ggtacgcacg caatgccatc 2 820 
aattcaacct acaacatatc cattctgggc ggtaatgtca cccttggtgg acaaaactca 2880 
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agcagcagca ttacggggaa tattactatc 
aataacgccc ctaatcagca aaacataagg 
gttaatggga gtttaagttt aactggcgaa 
tcagaaagcg ccacttttaa aggaaagact 
accaataatg gcactgccga aattaatata 
accaatgatg gtgatttaaa cattaccact 
ggcggagata taatcaacaa aaaaggaagc 
gaaatccaaa ttggcggcaa tatctcgcaa 
aaaattaata tcaccaaaca gataacaatc 
tcagatgcga caagtaatgc caacctaact 
gacctaagta tttcaggttt caataaagca 
actattggca acagtaatga cggtaacagc 
aatgttaaag attcaaaaat ctctgctgac 
aaaacatcta gcagcaatgg cggacgtgaa 
attactgcaa aaaatgtaga agtaaacaaa 
accgcgtcgg aaaaggttac caccacagca 
gcaagtatta caaccaaaac aggtgatatc 
gttagcgcga ctggtgattt aaccactaaa 
gaggctaatg taacaagtgc aacaggtaca 
aatgttacgg caaacgctgg cgatttaaca 
gaaggagctg caaccttaac cgcaacaggg 
atcacttcaa ctaagggtca ggtagacctc 
attaatgctg ctaatgtgac attaaatact 
gatattaaag caaccagcgg caccttggtt 
gatgcatcag gtgatagtac agaagtgaat 
actgcggcaa cctcaagcag tgtgaatatc 
aatatcattt cgaaagatgg tagaaacact 
aaatatatcc agccaggtgt agcaagtgta 
gaaaaagtaa aagatttatc tgatgaagaa 
gctgtacgtt ttgttgagcc aaataataca 
accagaccgt caagtcaagt gataatttct 
ggcgcacgag tatgtaccaa tgttgctgac 
gtagatttca tcctgcaatg aagtcatttt 
gttcagtacg ggctttaccc atcttgtaaa 
aacaggttat tattatg 



gagaaagcag caaatgttac gctagaagcc 2940 
gatagagtta taaaacttgg cagcttgctc 3000 
aatgcagata ttaaaggcaa tctcactatt 3060 
agagataccc taaatatcac cggcaatttt 3120 
acacaaggag tggtaaaact tggcaatgtt 3180 
cacgctaaac gcaaccaaag aagcatcatc 3240 
ttaaatatta cagacagtaa taatgatgct 3300 
aaagaaggca acctcacgat ttcttccgat 3360 
aaaaagggta ttgatggaga ggactctagt 3420 
attaaaacca aagaattgaa attgacagaa 3480 
gagattacag ccaaagatgg tagagattta 3540 
ggtgccgaag ccaaaacagt aacttttaac 3600 
ggtcacaatg tgacactaaa tagcaaagtg 3660 
agcaatagcg acaacgatac cggcttaact 3720 
gatattactt ctctcaaaac agtaaatatc 3780 
ggctcgacca ttaacgcaac aaatggcaaa 3840 
agcggtacga tttccggtaa cacggtaagt 3900 
tccggctcaa aaattgaagc gaaatcgggt 3960 
attggcggta caatttccgg taatacggta 4020 
gttgggaatg gcgcagaaat taatgcgaca 4080 
aataccttga ctactgaagc cggttctagc 4140 
ttggctcaga atggtagcat cgcaggaagc 4200 
acaggcacct taaccaccgt ggcaggctcg 4260 
attaacgcaa aagatgctaa gctaaatggt 4320 
gcagtcaacg caagcggctc tggtagtgtg 4380 
actggggatt taaacacagt .aaatgggtta 4440 
gtgcgcttaa gaggcaagga aattgaggtg 4500 
gaagaagtaa ttgaagcgaa acgcgtcctt 4560 
agagaaacat tagctaaact tggtgtaagt 4620 
attacagtca atacacaaaa tgaatttaca 4680 
gaaggtaagg cgtgtttctc aagtggtaat 4740 
gatggacagc cgtagtcagt aattgacaag 4800 
attttcgtat tatttactgt gtgggttaaa 4860 
aaattacgga gaatacaata aagtattttt 4920 

4 93 7 



<210> 4 
<211> 1477 
<212> PRT 

<213> Haemophilus influenzae 
<400> 4 

Met Asn Lys lie Tyr Arg Leu Lys Phe Ser Lys Arg Leu Asn Ala Leu 
15 10 15 

Val Ala Val Ser Glu Leu Ala Arg Gly Cys Asp His Ser Thr Glu Lys 
20 25 30 

Gly Ser Glu Lys Pro Ala Arg Met Lys Val Arg His Leu Ala Leu Lys 
35 ' 40 45 

Pro Leu Ser Ala Met Leu Leu Ser Leu Gly Val Thr Ser lie Pro Gin 
50 55 60 

Ser Val Leu Ala Ser Gly Leu Gin Gly Met Asp Val Val His Gly Thr 
65 70 75 80 
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Ala Thr Met Gin Val 
85 

Asp Ala lie lie Asn 
100 

Val Gin Phe Leu Gin 
115 

Thr Ser Asn Gin lie 
130 

Gin Val Phe Leu He 
145 

He He Asn Thr Asn 
165 

Glu Asn He Lys Ala 
180 

Ala Leu Ala Glu He 
195 

Gly Ser Val Asn Leu 
210 

Ser Val Asn Gly Gly 
225 

He Ser Asp He He 

245 

Glu Asn Glu Ala Val 
260 

He Asn Val Arg Ala 
275 

Asp Ser Val Ser Lys 
290 

Glu Gly Glu Ala Glu 
305 

Ala Lys Gly Gly Lys 
325 

Thr Gly Ala Val He 
340 

Leu Gly Gly Asp Glu 
355 

Lys Lys Thr Ser Leu 
370 



Asp Gly Asn Lys Thr He 
90 

Trp Lys Gin Phe Asn lie 
105 

Glu Asn Asn Asn Ser Ala 
120 

Ser Gin Leu Lys Gly He 
135 

Asn Pro Asn Gly He Thr 
150 155 

Gly Phe Thr Ala Ser Thr 
170 

Arg Asn Phe Thr Phe Glu 
185 

Val Asn His Gly Leu He 
200 

He Gly Gly Lys Val Lys 
215 

Ser He Ser Leu Leu Ala 

230 235 

Asn Pro Thr He Thr Tyr 
250 

Asn Leu Gly Asp He Phe 
265 

Ala Thr He Arg Asn Gin 
280 

Asp Lys Ser Gly Asn He 
295 

He Gly Gly Val He Ser 
310 315 

Leu Met He Thr Gly Asp 
330 

Asp Leu Ser Gly Lys Glu 
345 

Arg Gly Glu Gly Lys Asn 
360 

Glu Lys Gly Ser Thr He 
375 



He Arg Asn Ser Val 
95 

Asp Gin Asn Glu Met 
110 

Val Phe Asn Arg Val 
125 

Leu Asp Ser Asn Gly 
140 

He Gly Lys Asp Ala 
160 

Leu Asp He Ser Asn 
175 

Gin Thr Lys Asp Lys 
190 

Thr Val Gly Lys Asp 
205 

Asn Glu Gly Val He 
220 

Gly Gin Lys He Thr 
240 

Ser He Ala Ala Pro 
255 

Ala Lys Gly Gly Asn 
270 

Gly Lys Leu Ser Ala 
285 

Val Leu Ser Ala Lys 
300 

Ala Gin Asn Gin Gin 
320 

Lys Val Thr Leu Lys 
335 

Gly Gly Glu Thr Tyr 
350 

Gly He Gin Leu Ala 
365 

Asn Val Ser Gly Lys 
380 



Glu Lys Gly Gly 
385 



Phe Ala He Val Trp 
390 



Gly Asp He Ala Leu 
395 



Asp' 
400 
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Gly Asn lie Asn Ala Gin Gly Ser Gly Asp He Ala Lys Thr Gly Gly 
405 410 415 

Phe Val Glu Thr Ser Gly His Asp Leu Phe He Lys Asp Asn Ala lie 
420 425 430 

Val Asp Ala Lys Glu Trp Leu Leu Asp Phe Asp Asn Val Ser He Asn 
435 440 445 

Ala Glu Asp Pro Leu Phe Asn Asn Thr Gly He Asn Asp Glu Phe Pro 
450 455 460 

Thr Gly Thr Gly Glu Ala Ser Asp Pro Lys Lys Asn Ser Glu Leu Lys 
465 470 475 480 

Thr Thr Leu Thr Asn Thr Thr He Ser Asn Tyr Leu Lys Asn Ala Trp 
485 490 495 

Thr Met Asn He Thr Ala Ser Arg Lys Leu Thr Val Asn Ser Ser He 
500 505 510 

Asn He Gly Ser Asn Ser His Leu He Leu His Ser Lys Gly Gin Arg 
515 520 525 

Gly Gly Gly Val Gin He Asp Gly Asp He Thr Ser Lys Gly Gly Asn 
530 535 540 

Leu Thr He Tyr Ser Gly Gly Trp Val Asp Val His Lys Asn He Thr 
545 550 555 560 

Leu Asp Gin Gly Phe Leu Asn He Thr Ala Ala Ser Val Ala Phe Glu 
565 570 575 

Gly Gly Asn Asn Lys Ala Arg Asp Ala Ala Asn Ala Lys He Val Ala 
580 585 590 

Gin Gly Thr Val Thr He Thr Gly Glu Gly Lys Asp Phe Arg Ala Asn 
595 600 605 

Asn Val Ser Leu Asn Gly Thr Gly Lys Gly Leu Asn He He Ser Ser 
610 615 620 

Val Asn Asn Leu Thr His Asn Leu Ser Gly Thr He Asn He Ser Gly 
625 630 635 640 

Asn He Thr He Asn Gin Thr Thr Arg Lys Asn Thr Ser Tyr Trp Gin 
645 650 655 

Thr Ser His Asp Ser His Trp Asn Val Ser Ala Leu Asn Leu Glu Thr 
660 665 670 

Gly Ala Asn Phe Thr Phe He Lys Tyr He Ser Ser Asn Ser Lys Gly 
675 680 685 



Leu Thr Thr Gin Tyr Arg Ser Ser Ala Gly Val Asn Phe Asn Gly Val 
690 695 700 
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Asn Gly Asn Met Ser Phe Asn Leu Lys Glu Gly Ala Lys Val Asn Phe 
705 710 715 720 

Lys Leu Lys Pro Asn Glu Asn Met Asn Thr Ser Lys Pro Leu Pro lie 
725 730 735 

Arg Phe Leu Ala Asn lie Thr Ala Thr Gly Gly Gly Ser Val Phe Phe 
740 745 750 

Asp He Tyr Ala Asn His Ser Gly Arg Gly Ala Glu Leu Lys Met Ser 
755 760 765 

Glu He Asn He Ser Asn Gly Ala Asn Phe Thr Leu Asn Ser His Val 
770 775 780 

Arg Gly Asp Asp Ala Phe Lys He Asn Lys Asp Leu Thr He Asn Ala 
785 790 795 800 

Thr Asn Ser Asn Phe Ser Leu Arg Gin Thr Lys Asp Asp Phe Tyr Asp 
805 810 815 

Gly Tyr Ala Arg Asn Ala He Asn Ser Thr Tyr Asn He Ser He Leu 
820 825 830 

Gly Gly Asn Val Thr Leu Gly Gly Gin Asn Ser Ser Ser Ser He Thr 
835 840 845 

Gly Asn He Thr He Glu Lys Ala Ala Asn Val Thr Leu Glu Ala Asn 
850 855 860 

Asn Ala Pro Asn Gin Gin Asn He Arg Asp Arg Val He Lys Leu Gly 
865 870 875 880 

Ser Leu Leu Val Asn Gly Ser Leu Ser Leu Thr Gly Glu Asn Ala Asp 
885 890 895 

He Lys Gly Asn Leu Thr He Ser Glu Ser Ala Thr Phe Lys Gly Lys 
900 905 910 

Thr Arg Asp Thr Leu Asn He Thr Gly Asn Phe Thr Asn Asn Gly Thr 
915 920 925 

Ala Glu He Asn He Thr Gin Gly Val Val Lys Leu Gly Asn Val Thr 
930 935 940 

Asn Asp Gly Asp Leu Asn He Thr Thr His Ala Lys Arg Asn Gin Arg 
945 950 955 960 

Ser He He Gly Gly Asp He He Asn Lys Lys Gly Ser Leu Asn He 
965 970 975 

Thr Asp Ser Asn Asn Asp Ala Glu He Gin He Gly Gly Asn He Ser 
980 985 990 

Gin Lys Glu Gly Asn Leu Thr He Ser Ser Asp Lys He Asn He Thr 
995 1000 1005 



Lys Gin He Thr He Lys Lys' Gly He Asp Gly Glu Asp Ser Ser Ser 
1010 1015 1020 



• O ! r r <!;H ;0 SI II « ! ilii i in; • 



13 



Asp Ala Thr Ser Asn Ala Asn Leu Thr lie Lys Thr Lys Glu Leu Lys 
1025 1030 1035 1040 

Leu Thr Glu Asp Leu Ser lie Ser Gly Phe Asn Lys Ala Glu lie Thr 
1045 1050 1055 

Ala Lys Asp Gly Arg Asp Leu Thr lie Gly Asn Ser Asn Asp Gly Asn 
1060 1065 1070 

Ser Gly Ala Glu Ala Lys Thr Val Thr Phe Asn Asn Val Lys Asp Ser 
1075 1080 1085 

Lys lie Ser Ala Asp Gly His Asn Val Thr Leu Asn Ser Lys Val Lys 
1090 1095 1100 

Thr Ser Ser Ser Asn Gly Gly Arg Glu Ser Asn Ser Asp Asn Asp Thr 
1105 1110 1115 1120 

Gly Leu Thr lie Thr Ala Lys Asn Val Glu Val Asn Lys Asp lie Thr 
1125 1130 1135 

Ser Leu Lys Thr Val Asn lie Thr Ala Ser Glu Lys Val Thr Thr Thr 
1140 1145 1150 

Ala Gly Ser Thr lie Asn Ala Thr Asn Gly Lys Ala Ser lie Thr Thr 
1155 1160 1165 

Lys Thr Gly Asp lie Ser Gly Thr lie Ser Gly Asn Thr Val Ser Val 
1170 1175 1180 

Ser Ala Thr Val Asp Leu Thr Thr Lys Ser Gly Ser Lys He Glu Ala 
1185 1190 1195 1200 

Lys Ser Gly Glu Ala Asn Val Thr Ser Ala Thr Gly Thr He Gly Gly 
1205 1210 1215 

Thr He Ser Gly Asn Thr Val Asn Val Thr Ala Asn Ala Gly Asp Leu 
1220 1225 1230 

Thr Val Gly Asn Gly Ala Glu He Asn Ala Thr Glu Gly Ala Ala Thr 
1235 1240 1245 

Leu Thr Ala Thr Gly Asn Thr Leu Thr Thr Glu Ala Gly Ser Ser He 
1250 1255 1260 

Thr Ser Thr Lys Gly Gin Val Asp Leu Leu Ala Gin Asn Gly Ser He 
1265 1270 1275 1280 

Ala Gly Ser He Asn Ala Ala Asn Val Thr Leu Asn Thr Thr Gly Thr 
1285 1290 1295 

Leu Thr Thr Val Ala Gly Ser Asp He Lys Ala Thr Ser Gly Thr Leu 
1300 1305 1310 



Val He Asn Ala Lys Asp Ala Lys Leu Asn Gly Asp Ala Ser Gly Asp 
1315 1320 1325 
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Ser Thr Glu Val Asn Ala Val Asn Ala Ser Gly Ser Gly Ser Val Thr 
1330 1335 1340 

Ala Ala Thr Ser Ser Ser Val Asn lie Thr Gly Asp Leu Asn Thr Val 
1345 1350 1355 1360 

Asn Gly Leu Asn lie lie Ser Lys Asp Gly Arg Asn Thr Val Arg Leu 
1365 1370 1375 

Arg Gly Lys Glu He Glu Val Lys Tyr He Gin Pro Gly Val Ala Ser 
1380 1385 1390 

Val Glu Glu Val He Glu Ala Lys Arg Val Leu Glu Lys Val Lys Asp 
1395 1400 1405 

Leu Ser Asp Glu Glu Arg Glu Thr Leu Ala Lys Leu Gly Val Ser Ala 
1410 1415 1420 

Val Arg Phe Val Glu Pro Asn Asn Thr He Thr Val Asn Thr Gin Asn 
1425 " 1430 1435 ' 1440 

Glu Phe Thr Thr Arg Pro Ser Ser Gin Val He He Ser Glu Gly Lys 
1445 1450 1455 

Ala Cys Phe Ser Ser Gly Asn Gly Ala Arg Val Cys Thr Asn Val Ala 
1460 1465 1470 

Asp Asp Gly Gin Pro 
1475 



<210> 5 
<211> 9171 
<212> DNA 

<213> Haemophilus influenzae 
<400> 5 

acagcgttct cttaatacta gtacaaaccc 
cacctttttt gcagtctata tgcaaatatt 
atggtataat ctttcatctt tcatctttca 
tttcatcttt catctttcat ctttcatctt 
acatgaaatg atgaaccgag ggaagggagg 
aacgcaaatg ataaagtaat ttaattgttc 
tatatcgtct caaattcagc aaacgcctga 
ggggttgtga ccattccaca gaaaaaggca 
acttagcgtt aaagccactt tccgctatgt 
aatctgtttt agcaagcggc ttacaaggaa 
aagtagatgg taataaaacc attatccgca 
aatttaacat cgaccaaaat gaaatggtgc 
tattcaaccg tgttacatct aaccaaatct 
gacaagtctt tttaatcaac ccaaatggta 
ctaatggctt tacggcttct acgctagaca 
tcaccttcga gcaaaccaaa gataaagcgc 
ctgtcggtaa agacggcagt gtaaatctta 
ttagcgtaaa tggtggcagc atttctttac 
taataaaccc aaccattact tacagcattg 
gcgatatttt tgccaaaggc ggtaacatta 
ctttccgcca aagagggtga agcggaaatt 
gctaaaggcg gcaagctgat gattacaggc 



acaataaaat atgacaaaca acaattacaa 60 
ttaaaaaata gtataaatcc gccatataaa 120 
tctttcatct ttcatctttc atctttcatc 180 
tcatctttca tctttcatct ttcatctttc 240 
gaggggcaag aatgaagagg gagctgaacg 300 
aactaacctt aggagaaaat atgaacaaga 360 
atgctttggt tgctgtgtct gaattggcac 420 
gcgaaaaacc tgctcgcatg aaagtgcgtc 480 
tactatcttt aggtgtaaca tctattccac 540 
tggatgtagt acacggcaca gccactatgc 600 
acagtgttga cgctatcatt aattggaaac 660 
agtttttaca agaaaacaac aactccgccg 720 
cccaattaaa agggatttta gattctaacg 780 
tcacaatagg taaagacgca attattaaca 840 
tttctaacga aaacatcaag gcgcgtaatt 900 
tcgctgaaat tgtgaatcac ggtttaatta 960 
ttggtggcaa agtgaaaaac gagggtgtga 1020 
tcgcagggca aaaaatcacc atcagcgata 1080 
ccgcgcctga aaatgaagcg gtcaatctgg 1140 
atgtccgtgc tgccactatt cgaaaccaag 1200 
ggcggtgtaa tttccgctca aaatcagcaa 1260 
gataaagtca cattaaaaac aggtgcagtt 1320 
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atcgaccctt caggtaaaga agggggagaa 
ggtaaaaacg gcattcaatt agcaaagaaa 
gtatcaggca aagaaaaagg cggacgcgct 
ggcaatatta acgctcaagg tagtggtgat 
tcggggcatg atttattcat caaagacaat 
gacccggata atgtatctat taatgcagaa 
gatgaataca cgggatccgg gaatagtgcc 
acattaacaa acacaactct tgagagtata 
gctaatcaac gcatctatgt caatagctcc 
tggagtgagg gtcggagcgg tggcggcgtt 
gataccagag gtgcaaactt aacaatttac 
atctcactcg gggcgcaagg taacataaac 
aaaggaagca accaagtcat Cacaggtcaa 
tttagattta ataatgtctc tctaaacggc 
agaaccaata aatacgctat cacaaataaa 
gtgaacatct caatggtttt acctaaaaat 
acttactgga atttaacctc gaaagtggat 
gactccagag gaagcgatag tgcaggcaca 
tcattcaaca aagacactac ctttaatgtt 
aaggcaccaa tagggataaa taagtattct 
atttcagttt cgggaggggg gagtgttgat 
caaacccccg gtgtagttat aaattctaaa 
agatttaaaa cttcaggctc aacaaaaact 
aatgccaccg gaggcaacat aacacttttg 
aaaggcattg tagccaaaaa aaacataacc 
aggaaagccg taacagaaat cgaaggcaat 
cttatcggtt cggattttga caaccatcaa 
attaatagcg gcaaccttac cgctggaggc 
gttgaaagta acgctaattt caaagctatc 
tttgacaaca aaggcaattc aaatatttcc 
attgataatt ccaagaattt aagcatcacc 
ataagcggca atataaccaa taaaaacggt 
actgaaatgc aaattggcgg cgatgtctcg 
gacaaaatca atattaccaa acagataaca 
gattcagacg cgacaaacaa tgccaatcta 
caagacctaa atatttcagg tttcaataaa 
ttaactattg gtaacaccaa tagtgctgat 
caggttaaag attcaaaaat ctctgctgac 
gaaacatccg gtagtaataa caacactgaa 
atcgatgcaa aaaatgtaac agtaaacaac 
tctgcgacaa gtggagaaat taccactaaa 
aacgtggaga taaccgctca aacaggtagt 
tctgtaacac ttactgcaac cgagggcgct 
gttactgtta ctgcaaatag cggtgcatta 
accgagagtg taaccacttc aagtcaatca 
acagtagagg ttaaagcaac cgaaagttta 
acaacaggcg aggctaacgt aacaagtgca 
aatacggtaa atgttacggc aaacgctggc 
aatgcgacag aaggagctgc aaccttaact 
agttcacaca ttacttcagc caagggtcag 
gcaggaagta ttaatgccgc caatgtgaca 
aagggttcaa acattaatgc aaccagcggt 
ctaaatggcg cagcattggg taaccacaca 
ggcagcgtaa tcgcgacaac ctcaagcaga 
aatggattaa atatcatttc aaaaaacggt 
attgatgtga aatacattca accgggtata 
cgcatccttg agaaggtaaa agatttatct 
ggcgtaagtg ctgtacgttt tattgagcca 
gaatttgcaa ccagaccatt aagtcgaata 
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acttaccttg gcggtgacga gcgcggcgaa 1380 
acctctttag aaaaaggctc aaccatcaat 1440 
attgtgtggg gcgatattgc gttaattgac 1500 
atcgctaaaa ccggtggttt tgtggagacg 1560 
gcaattgttg acgccaaaga gtggttgtta 1620 
acagcaggac gcagcaatac ttcagaagac 1680 
agcaccccaa aacgaaacaa agaaaagaca 1740 
ctaaaaaaag gtacctttgt taacatcact 1800 
attaatttat ccaatggcag cttaactctt 1860 
gagattaaca acgatattac caccggtgat 1920 
tcaggcggct gggttgatgt tcataaaaat 1980 
attacagcta aacaagatat cgcctttgag 2040 
gggactatta cctcaggcaa tcaaaaaggt 2100 
actggcagcg gactgcaatt caccactaaa 2160 
tttgaaggga ctttaaatat ttcagggaaa 2220 
gaaagtggat atgataaatt caaaggacgc 2280 
atgataaatt caaaggacgc cctcactatt 2340 
cttacccagc cttataattt aaacggtata 2400 
gaacgaaatg caagagtcaa ctttgacatc 2460 
agtttgaatt acgcatcatt taatggaaac 2520 
ttcacacttc tcgcctcatc ctctaacgtc 2580 
tactttaatg tttcaacagg gtcaagttta 2640 
ggcttctcaa tagagaaaga tttaacttta 2700 
caagttgaag gcaccgatgg aatgattggt 2760 
tttgaaggag gtaagatgag gtttggctcc 2820 
gttactatca ataacaacgc taacgtcact 2880 
aaacctttaa ctattaaaaa agatgtcatc 2940 
aatattgtca atatagccgg aaatcttacc 3000 
acaaatttca cttttaatgt aggcggcttg 3060 
attgccaaag gaggggctcg ctttaaagac 3120 
accaactcca gctccactta ccgcactatt 3180 
gatttaaata ttacgaacga aggtagtgat 3240 
caaaaagaag gtaatctcac gatttcttct 3300 
atcaaggcag gtgttgatgg ggagaattcc 3360 
accattaaaa ccaaagaatt gaaattaacg 3420 
gcagagatta cagctaaaga tggtagtgat 3480 
ggtactaatg ccaaaaaagt aacctttaac 3540 
ggtcacaagg tgacactaca cagcaaagtg 3600 
gatagcagtg acaataatgc cggcttaact 3660 
aatattactt ctcacaaagc agtgagcatc 3720 
acaggtacaa ccattaacgc aaccactggt 3780 
atcctaggtg gaattgagtc cagctctggc 3840 
cttgctgtaa gcaatatttc gggcaacacc 3900 
accactttgg caggctctac aattaaagga 3960 
ggcgatatcg gcggtacgat ttctggtggc 4020 
accactcaat ccaattcaaa aattaaagca 4080 
acaggtacaa ttggtggtac gatttccggt 4140 
gatttaacag ttgggaatgg cgcagaaatt 4200 
acatcatcgg gcaaattaac taccgaagct 4260 
gtaaatcttt cagctcagga tggtagcgtt 4320 
ctaaatacta caggcacttt aactaccgtg 4380 
accttggtta ttaacgcaaa agacgctgag 4440 
gtggtaaatg caaccaacgc aaatggctcc 4500 
gtgaacatca ctggggattt aatcacaata 4560 
ataaacaccg tactgttaaa aggcgttaaa 4620 
gcaagcgtag atgaagtaat tgaagcgaaa 4680 
gatgaagaaa gagaagcgtt agctaaactt 4740 
aataatacaa ttacagtcga tacacaaaat 4800 
gtgatttctg aaggcagggc gtgtttctca 4860 
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aacagtgatg gcgcgacggt gtgcgttaat 
attgacaagg tagatttcat cctgcaatga 
tgggttaaag ttcagtacgg gctttaccca 
agtattttta acaggttatt attatgaaaa 
tatcagtatt gcttggcctg gcttcttcat 
aaggctttca gttatctggt gcacttgaaa 
caaaatcttt atctaaatac caaggctcgc 
ttgaattaca ggctgtgcta gataagattg 
aacaaaccat tacggatggc aatattatgt 
gccaagtttt ttataaggcg agccagggtt 
catctttgaa acaaggaaaa gtgtatgaag 
tcaatatggc aaaagaaaat ccacttaaag 
aaaacaaaac ctctgatttg gtagttgcag 
ttgtttccta tgataatttc ggcgcaaggg 
ttgtaaatgc caatttgacc ggacatgatg 
taaaagcacc atcaaaatct tatgcggtag 
aacaccaatc cttaagtctt tataccagca 
gcttaccaag tgcgattaat cgtaaattat 
aatggagtta ttatctcccg acatttaacc 
taggctacaa ctaccgccat attaatcaaa 
agaaaaaatt tgcagtatca ggcgtaagtg 
ctaaaacaat ctttaatatt gatttaactc 
cttttggaat ggagcgcatt ggcgaaacat 
gtttagggtt gagtcaagag tttgctcaag 
agtttactct acaagatata agtagcatag 
tcagaggctt taaatacggc ggtgcaagtg 
taagtatgcc aaaatacacc cgctttcaaa 
agttccgtta taatagcgaa aatgctaaaa 
ctgcgggttt aggcattaaa acctctccta 
ctcgtcgctt tgcaaatgcc aatagtgaca 
cacctacaac cttctggggt agattaacat 
ggtaagcgtt ccgcctacca gtttataact 
acgcaaccct gttttcatcc ttatatatca 
aaaccaagca aaccaagcaa accaagcaaa 
agcaaaccaa gcaaaccaag caaaccaagc 
tgataaacta aaacatactc cataccatgg 
gaaaatttac aaagtgttcc acaaaatacg 
caaacttccc tgcaaatact taaacaacca 
catgtcgcca aaaaagatta tgagcttgct 
atggacgcta attttggagg cgttcacgat 
tatctacccg aaaaactact aattcatttt 
ctcttttccg accccgaatt ggcaatttcc 
caacgctggt tgacgctgat ttttgcctct 
aataaatata atatcaaccc agattccgaa 
tctattgcta aattctgtat tttttactta 
gcgttatggg cagggaatca acaactttgt 
cgttttattg gtactgcatc tgcgtttcat 
aaaaaactcg ccgaaattgc taatttagat 
tatatgcact gcagttatga tttagcaaaa 
gaacttgtcc gcaagcatat cctcacgcaa 
ggtaaaaagg acggcaaacc tgtgatgatg 
tcgatttatc gcacgcattc aacttcaatg 
ggcttaggcc atgagggcgt tgataacata 
atcagtagca ataatataat ggagagactg 
caacccgcag tgttctatat gccaagcatt 
aacactcggc ttgcccctat tcaagctgta 
gaatttattg attatgtcat cgtagaagat 
gaaacccttt tacgcttacc caaagatgcc 
caaaaagtgg attatgtact cagggaaaac 
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atcgctgata acgggcggta gcggtcagta 4920 
agtcatttta ttttcgtatt atttactgtg 4980 
tcttgtaaaa aattacggag aatacaataa 5040 
atataaaaag cagattaaaa ctcagtgcaa 5100 
cattgtatgc. agaagaagcg tttttagtaa 5160 
ctttaagtga agacgcccaa ctgtctgtag 5220 
aaactttaac aaacctaaaa acagcacagc 5280 
agccaaataa gtttgatgtg atattgccac 5340 
ttgagctagt ctcgaaatca gccgcagaaa 5400 
atagtgaaga aaatatcgct cgtagcctgc 5460 
atggtcgtca gtggttcgat ttgcgtgaat 5520 
tcactcgcgt gcattacgag ttaaacccta 5580 
gtttttcgcc ttttggcaaa acgcgtagct 5640 
agtttaacta tcaacgtgta agtctaggtt 5700 
atgtattaaa tctaaacgca ttgaccaatg 5760 
gcataggata tacttatccg ttttatgata 5820 
tgagttatgc tgattctaat gatatcgacg 5880 
caaaaggtca atctatctct gcgaatctga 5940 
ttggaatgga agaccagttt aaaattaatt 6000 
catccgagtt aaacaccctg ggtgcaacga 6060 
caggcattga tggacatatc caatttaccc 6120 
atcattatta cgcgagtaaa ttaccaggct 6180 
ttaatcgcag ctatcacatt agcacagcca 6240 
gttggcattt tagcagtcaa ttatcgggtc 6300 
atttattctc tgtaacaggt acttatggcg 6360 
gtgagcgcgg tcttgtatgg cgtaatgaat 6420 
tcagccctta tgcgttttat gatgcaggtc 6480 
cttacggcga agatatgcac acggtatcct 6540 
cacaaaactt aagcttagat gcttttgttg 6600 
atttgaatgg caacaaaaaa cgcacaagct 6660 
tcagtttcta accctgaaat ttaatcaact 6720 
atatgcttta cccgccaatt tacagtctat 6780 
aacaaactaa gcaaaccaag caaaccaagc 6840 
ccaagcaaac caagcaaacc aagcaaacca 6900 
aaaccaagca atgctaaaaa acaatttata 6960 
caatacaagg gatttaataa tatgacaaaa 7020 
accgcttcac ttgtagaatc aaacaacgac 7080 
cccaaaccca acctattacg cctggaacaa 7140 
tgccgcgaat taatggcgat tttggaaaaa 7200 
attgaatttg acgcacctgc tcagctggca 7260 
gccactcgtc tcgctaatgc aattacaaca 7320 
gaagaagggg cattaaagat gattagcctg 7380 
tccccctacg ttaacgcaga ccatattctc 7440 
ggtggctttc atttagcaac agacaactct 7500 
cccgaatcca atgtcaatat gagtttagat 7560 
gcttcattgt gttttgcgtt gcagtcttca 7620 
aaaagagcgg tggttttaca gtggtttcct 7680 
gaattgcctg caaatatcct tcatgatgta 7740 
aacaagcacg atgttaagcg tccattaaac 7800 
ggatggcaag accgctacct ttacacctta 7860 
gtactgcttg aacattttaa ttcgggacat 7920 
attgctgctc gagaaaaatt ctatttagtc 7980 
ggtcgagaag tgtttgacga gttctttgaa 8040 
ttttttatcc gtaaacagtg cgaaactttc 8100 
ggcatggata ttaccacgat ttttgtgagc 8160 
gccttgggtc atcctgccac tacgcattct 8220 
gattatgtgg gcagtgaaga ttgttttagc 8280 
ctaccttatg taccatctgc actcgcccca 8340 
cctgaagtag tcaatatcgg tattgccgct 8400 
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accacaatga aattaaaccc tgaatttttg ctaacattgc aagaaatcag agataaagct 8460 

aaagtcaaaa tacattttca tttcgcactt ggacaatcaa caggcttgac acacccttat 8520 

gtcaaatggt ttatcgaaag ctatttaggt gacgatgcca ctgcacatcc ccacgcacct 8580 

tatcacgatt atctggcaat attgcgtgat tgcgatatgc tactaaatcc gtttcctttc 8640 

ggtaatacta acggcataat tgatatggtt acattaggtt tagttggtgt atgcaaaacg 8700 

ggggatgaag tacatgaaca tattgatgaa ggtctgttta aacgcttagg actaccagaa 8760 

tggctgatag ccgacacacg agaaacatat attgaatgtg ctttgcgtct agcagaaaac 8820 

catcaagaac gccttgaact ccgtcgttac atcatagaaa acaacggctt acaaaagctt 8880 

tttacaggcg accctcgtcc attgggcaaa atactgctta agaaaacaaa tgaatggaag 8940 

cggaagcact tgagtaaaaa ataacggttt tttaaagtaa aagtgcggtt aattttcaaa 9000 

gcgttttaaa aacctctcaa aaatcaaccg cacttttatc tttataacgc tcccgcgcgc 9060 

tgacagttta tctctttctt aaaataccca taaaattgtg gcaatagttg ggtaatcaaa 9120 

ttcaattgtt gatacggcaa actaaagacg gcgcgttctt cggcagtcat c 9171 



<210> 6 
<211> 9323 
<212> DNA 

<213> Haemophilus influenzae 
<400> 6 

cgccacttca attttggatt gttgaaattc aactaaccaa aaagtgcggt taaaatctgt 60 
ggagaaaata ggttgtagtg aagaacgagg taattgttca aaaggataaa gctctcttaa 120 
ttgggcattg gttggcgttt ctttttcggt taatagtaaa ttatattctg gacgactatg 180 
caatccacca acaactttac cgttggtttt aagcgttaat gtaagttctt gctcttcttg 240 
gcgaatacgt aatcccattt tttgtttagc aagaaaatga tcgggataat cataataggt 300 
gttgcccaaa aataaatttt gatgttctaa aatcataaat tttgcaagat attgtggcaa 360 
ttcaatacct atttgtggcg aaatcgccaa ttttaattca atttcttgta gcataatatt 420 
tcccactcaa atcaactggt taaatataca agataataaa aataaatcaa gatttttgtg 480 
atgacaaaca acaattacaa cacctttttt gcagtctata tgcaaatatt ttaaaaaaat 540 
agtataaatc cgccatataa aatggtataa tctttcatct ttcatctttc atctttcatc 600 
tttcatcttt catctttcat ctttcatctt tcatctttca tctttcatct ttcatctttc 660 
atctttcatc tttcatcttt cacatgaaat gatgaaccga gggaagggag ggaggggcaa 720 
gaatgaagag ggagctgaac gaacgcaaat gataaagtaa tttaattgtt caactaacct 780 
taggagaaaa tatgaacaag atatatcgtc tcaaattcag caaacgcctg aatgctttgg 840 
ttgctgtgtc tgaattggca cggggttgtg accattccac agaaaaaggc agcgaaaaac 900 
ctgctcgcat gaaagtgcgt cacttagcgt taaagccact ttccgctatg ttactatctt 960 
taggtgtaac atctattcca caatctgttt tagcaagcgg caatttaaca tcgaccaaaa 1020 
tgaaatggtg cagtttttac aagaaaacaa gtaataaaac cattatccgc aacagtgttg 1080 
acgctatcat taattggaaa caatttaaca tcgaccaaaa tgaaatggtg cagtttttac 1140 
aagaaaacaa caactccgcc gtattcaacc gtgttacatc taaccaaatc tcccaattaa 1200 
aagggatttt agattctaac ggacaagtct ttttaatcaa cccaaatggt atcacaatag 1260 
gtaaagacgc aattattaac actaatggct ttacggcttc tacgctagac atttctaacg 1320 
aaaacatcaa ggcgcgtaat ttcaccttcg agcaaaccaa agataaagcg ctcgctgaaa 1380 
ttgtgaatca cggtttaatt actgtcggta aagacggcag tgtaaatctt attggtggca 1440 
aagtgaaaaa cgagggtgtg attagcgtaa atggtggcag ca.tttcttta ctcgcagggc 1500 
aaaaaatcac catcagcgat ataataaacc caaccattac ttacagcatt gccgcgcctg 1560 
aaaatgaagc ggtcaatctg ggcgatattt ttgccaaagg cggtaacatt aatgtccgtg 1620 
ctgccactat tcgaaaccaa ggtaaacttt ctgctgattc tgtaagcaaa gataaaagcg 1680 
gcaatattgt tctttccgcc aaagagggtg aagcggaaat tggcggtgta atttccgctc 1740 
aaaatcagca agctaaaggc ggcaagctga tgataaagtc cgataaagtc acattaaaaa 1800 
caggtgcagt tatcgacctt tcaggtaaag aagggggaga aacttacctt ggcggtgacg 1860 
agcgcggcga aggtaaaaac ggcattcaat tagcaaagaa aacctcttta gaaaaaggct 1920 
caaccatcaa tgtatcaggc aaagaaaaag gcggacgcgc tattgtgtgg ggcgatattg 1980 
cgttaattga cggcaatatt aacgctcaag gtagtggtga tatcgctaaa accggtggtt 2040 
ttgtggagac atcggggcat tatttatcca ttgacagcaa tgcaattgtt aaaacaaaag 2100 
agtggttgct agaccctgat gatgtaacaa ttgaagccga agaccccctt cgcaataata 2160 
ccggtataaa tgatgaattc ccaacaggca ccggtgaagc aagcgaccct aaaaaaaata 2220 
gcgaactcaa aacaacgcta accaatacaa ctatttcaaa ttatctgaaa aacgcctgga 2280 



caatgaatat aacggcatca agaaaactta ccgttaatag ctcaatcaac atcggaagca 2340 
actcccactt aattctccat agtaaaggtc agcgtggcgg aggcgttcag attgatggag 2400 
atattacttc taaaggcgga aatttaacca tttattctgg cggatgggtt gatgttcata 2460 
aaaatattac gcttgatcag ggttttttaa atattaccgc cgcttccgta gcttttgaag 2520 
gtggaaataa caaagcacgc gacgcggcaa atgctaaaat tgtcgcccag ggcactgtaa 2580 
ccattacagg agagggaaaa gatttcaggg ctaacaacgt atctttaaac ggaacgggta 2640 
aaggtctgaa tatcatttca tcagtgaata atttaaccca caatcttagt ggcacaatta 2700 
acatatctgg gaatataaca attaaccaaa ctacgagaaa gaacacctcg tattggcaaa 2760 
ccagccatga ttcgcactgg aacgtcagtg ctcttaatct agagacaggc gcaaatttta 2820 
cctttattaa atacatttca agcaatagca aaggcttaac aacacagtat agaagctctg 2880 
caggggtgaa ttttaacggc gtaaatggca acatgtcatt caatctcaaa gaaggagcga 2940 
aagttaattt caaattaaaa ccaaacgaga acatgaacac aagcaaacct ttaccaattc 3000 
ggtttttagc caatatcaca gccactggtg ggggctctgt tttttttgat atatatgcca 3060 
accattctgg cagaggggct gagttaaaaa tgagtgaaat taatatctct aacggcgcta 3120 
attttacctt aaattcccat gttcgcggcg atgacgcttt taaaatcaac aaagacttaa 3 180 
ccataaatgc aaccaattca aatttcagcc tcagacagac gaaagatgat ttttatgacg 3240 
ggtacgcacg caatgccatc aattcaacct acaacatatc cattctgggc ggtaatgtca 3300 
cccttggtgg acaaaactca agcagcagca ttacggggaa tattactatc gagaaagcag 3360 
caaatgttac gctagaagcc aataacgccc ctaatcagca aaacataagg gatagagtta 3420 
taaaacttgg cagcttgctc gttaatggga gtttaagttt aactggcgaa aatgcagata 3480 
ttaaaggcaa tctcactatt tcagaaagcg ccacttttaa aggaaagact agagataccc 3540 
taaatatcac cggcaatttt accaataatg gcactgccga aattaatata acacaaggag 3600 
tggtaaaact tggcaatgtt accaatgatg gtgatttaaa cattaccact cacgctaaac 3660 
gcaaccaaag aagcatcatc ggcggagata taatcaacaa aaaaggaagc ttaaatatta 3720 
cagacagtaa taatgatgct gaaatccaaa ttggcggcaa tatctcgcaa aaagaaggca 3780 
acctcacgat ttcttccgat aaaattaata tcaccaaaca gataacaatc aaaaagggta 3840 
ttgatggaga ggactctagt tcagatgcga caagtaatgc caacctaact attaaaacca 3900 
aagaattgaa attgacagaa gacctaagta tttcaggttt caataaagca gagattacag 3960 
ccaaagatgg tagagattta actattggca acagtaatga cggtaacagc ggtgccgaag 4020 
ccaaaacagt aacttttaac aatgttaaag attcaaaaat ctctgctgac ggtcacaatg 4080 
tgacactaaa tagcaaagtg aaaacatcta gcagcaatgg cggacgtgaa agcaatagcg 4140 
acaacgatac cggcttaact attactgcaa aaaatgtaga agtaaacaaa gatattactt 4200 
ctctcaaaac agtaaatatc accgcgtcgg aaaaggttac caccacagca ggctcgacca 4260 
ttaacgcaac aaatggcaaa gcaagtatta caaccaaaac aggtgatatc agcggtacga 4320 
tttccggtaa cacggtaagt gttagcgcga ctggtgattt aaccactaaa tccggctcaa 4380 
aaattgaagc gaaatcgggt gaggctaatg taacaagtgc aacaggtaca attggcggta 4440 
caatttccgg taatacggta aatgttacgg caaacgctgg cgatttaaca gttgggaatg 4500 
gcgcagaaat taatgcgaca gaaggagctg caaccttaac cgcaacaggg aataccttga 4560 
ctactgaagc cggttctagc atcacttcaa ctaagggtca ggtagacctc ttggctcaga 4620 
atggtagcat cgcaggaagc attaatgctg ctaatgtgac attaaatact acaggcacct 4680 
taaccaccgt ggcaggctcg gatattaaag caaccagcgg caccttggtt attaacgcaa 4740 
aagatgctaa gctaaatggt gatgcatcag gtgatagtac agaagtgaat gcagtcaacg 4800 
actggggatt tggtagtgtg actgcggcaa cctcaagcag tgtgaatatc actggggatt 4860 
taaacacagt aaatgggtta aatatcattt cgaaagatgg tagaaacact gtgcgcttaa 4920 
gaggcaagga aattgaggtg aaatatatcc agccaggtgt agcaagtgta gaagaagtaa 4980 
ttgaagcgaa acgcgtcctt gaaaaagtaa aagatttatc tgatgaagaa agagaaacat 5040 
tagctaaact tggtgtaagt gctgtacgtt ttgttgagcc aaataataca attacagtca 5100 
atacacaaaa tgaatttaca accagaccgt caagtcaagt gataatttct gaaggtaagg 5160 
cgtgtttctc aagtggtaat ggcgcacgag tatgtaccaa tgttgctgac gatggacagc 5220 
cgtagtcagt aattgacaag gtagatttca tcctgcaatg aagtcatttt attttcgtat 5280 
tatttactgt gtgggttaaa gttcagtacg ggctttaccc atcttgtaaa aaattacgga 5340 
gaatacaata aagtattttt aacaggttat tattatgaaa aatataaaaa gcagattaaa 5400 
actcagtgca atatcagtat tgcttggcct ggcttcttca tcattgtatg cagaagaagc 5460 
gtttttagta aaaggctttc agttatctgg tgcacttgaa actttaagtg aagacgccca 5520 
actgtctgta gcaaaatctt tatctaaata ccaaggctcg caaactttaa caaacctaaa 5580 
aacagcacag cttgaattac aggctgtgct agataagatt gagccaaata aatttgatgt 5640 
gatattgccg caacaaacca ttacggatgg caatatcatg tttgagctag tctcgaaatc 5700 
agccgcagaa agccaagttt tttataaggc gagccagggt tatagtgaag aaaatatcgc 5760 
tcgtagcctg ccatctttga aacaaggaaa agtgtatgaa gatggtcgtc agtggttcga 5820 



tttgcgtgaa tttaatatgg caaaagaaaa 
actaaaccct aaaaacaaaa cctctaattt 
aacgcgtagc tttatttctt atgataattt 
aagcttgggt tttgttaatg ccaatctaac 
atgagttatg ctgattctaa tgatatcgac 
tcaaaaggtc aatctatctc tgcgaatctg 
cttggcatgg aagaccaatt taaaattaat 
acctccgcgt taaatcgctt gggtgaaacg 
gcaggcattg atggacatat ccaatttacc 
catcattatt acgcgagtaa attaccaggc 
tttaatcgca gctatcacat tagcacagcc 
ggttggcatt ttagcagtca attatcaggt 
gatttattct ctgtaacagg tacttatggc 
ggtgagcgcg gtcttgtatg gcgtaatgaa 
atcagccctt atgcgtttta tgatgcaggt 
acttacggcg aagatatgca cacggtatcc 
acacaaaact taagcctaga tgcttttgtt 
aatttgaatg gcaacaaaaa acgcacaagc 
ttcagtttct aaccctgaaa tttaatcaac 
tatatgcttt acccgccaat ttacagtcta 
aaataaacaa gctaagctga gctaagcaaa 
taaaaaaaca atttatatga taaactaaag 
ttaataatat gacaaaagaa aatttgcaaa 
cggaattaag caacaatcaa actcccctgc 
tattacgctt ggaacaacat atcgcaaaaa 
tggtgattct ggaaaaaatg gacgctaatt 
cacccgctca gctggcatat ctacccgaaa 
ctaatgcaat tacaacactc ttttccgacc 
taaagatgat tagcctgcaa cgctggttga 
acgcagacca tattctcaat aaatataata 
tagcaacaga caactcttct attgctaaat 
tcaatatgag tttagatgcg ttatgggcag 
ttgcgttgca gtcttcacgt tttattggta 
ttttacagtg gtttcctaaa aaactcgccg 
atatccttca tgatgtatat atgcactgca 
ttaagcgtcc attaaacgaa cttgtccgca 
gctaccttta caccttaggt aaaaaggacg 
attttaattc gggacattcg atttatcgta 
aaaaattcta tttagtcggc ttaggccatg 
ttgacgagtt ctttgaaatc agtagcaata 
aacagtgcga aactttccaa cccgcagtgt 
ccacgatttt tgtgagcaac actcggcttg 
ctgccactac gcattctgaa tttattgatt 
gtgaagattg tttcagcgaa acccttttac 
cttctgcact cgccccacaa aaagtggatt 
atatcggtat tgccgctacc acaatgaaat 
aaatcagaga taaagctaaa gtcaaaatac 
gcttgacaca cccttatgtc aaatggttta 
cacatcccca cgcaccttat cacgattatc 
taaatccgtt tcctttcggt aatactaacg 
ttggtgtatg caaaacgggg gatgaagtac 
gcttaggact accagaatgg ctgatagccg 
tgcgtctagc agaaaaccat caagaacgcc 
acggcttaca aaagcttttt acaggcgacc 
aaacaaatga atggaagcgg .a'agcacttga 
tgcggttaat tttcaaagcg ttttaaaaac 
ataacgatcc cgcacgctga cagtttatca 
gcggagattt tagccaaaac tggcagaaat 
aaatcaccaa tacccacaaa aaa 
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cccgcttaag gttacccgtg tacattacga 5880 
gataattgcg ggcttctcgc cttttggtaa 5940 
cggcgcgaga gagtttaact accaacgtgt 6000 
tggtcatgat gatgtgttaa ttataccagt 6060' 
ggcttaccaa gtgcgattaa tcgtaaatta 6120 
aaatggagtt attatctccc aacatttaac 6180 
ttaggctaca actaccgcca tattaatcaa 6240 
aagaaaaaat ttgcagtatc aggcgtaagt 6300 
cctaaaacaa tctttaatat tgatttaact 6360 
tcttttggaa tggagcgcat tggcgaaaca 6420 
agtttagggt tgagtcaaga gtttgctcaa 6480 
caatttactc tacaagatat tagcagtata 6540 
gtcagaggct ttaaatacgg cggtgcaagt 6600 
ttaagtatgc caaaatacac ccgcttccaa 6660 
cagttccgtt ataatagcga aaatgctaaa 6720 
tctgcgggtt taggcattaa aacctctcct 6780 
gctcgtcgct ttgcaaatgc caatagtgac 6840 
tcacctacaa ccttctgggg gagattaaca 6900 
tggtaagcgt tccgcctacc agtttataac 6960 
taggcaaccc tgtttttacc cttatatatc 7020 
ccaagcaaac tcaagcaagc caagtaatac 7080 
tatactccat gccatggcga tacaagggat 7140 
acgctcctca agatgcgacc gctttacttg 7200 
gaatatttaa acaaccacgc aagcccagcc 7260 
aagattatga gtttgcttgt cgtgaattaa 7320 
ttggaggcgt tcacgatatt gaatttgacg 7380 
aattactaat ttattttgcc actcgtctcg 7440 
ccgaattggc aatttctgaa gaaggggcgt 7500 
cgctgatttt tgcctcttcc ccctacgtta 7560 
tcaacccaga ttccgaaggt ggctttcatt 7620 
tctgtatttt ttacttaccc gaatccaatg 7680 
ggaatcaaca actttgtgct tcattgtgtt 7740 
ccgcatctgc gtttcataaa agagcggtgg 7800 
aaattgctaa tttagatgaa ttgcctgcaa 7860 
gttatgattt agcaaaaaac aagcacgatg 7920 
agcatatcct cacgcaagga tggcaagacc 7980 
gcaaacctgt gatgatggta ctgcttgaac 8040 
cacattcaac ttcaatgatt gctgctcgag 8100 
agggcgttga taaaataggt cgagaagtgt 8160 
atataatgga gagactgtCt tttatccgta 8220 
tctatatgcc aagcattggc atggatatta 8280 
cccctattca agctgtagcc ctgggtcatc 8340 
atgtcatcgt agaagatgat tatgtgggca 8400 
gcttacccaa agatgcccta ccttatgtac 8460 
atgtactcag ggaaaaccct gaagtagtca 8520 
taaaccctga atttttgcta acattgcaag 8580 
attttcattt cgcacttgga caatcaacag 8640 
tcgaaagcta tttaggtgac gatg'ccactg 8700 
tggcaatatt gcgtgattgc gatatgctac 8760 
gcataattga tatggttaca ttaggtttag 8820 
atgaacatat tgatgaaggt ctgtttaaac 8880 
acacacgaga aacatatatt gaatgtgctt 8940 
ttgaactccg tcgttacatc atagaaaaca 9000 
ctcgtccatt gggcaaaata ctgcttaaga 9060 
gtaaaaaata acggtttttt aaagtaaaag 9120 
ctctcaaaaa tcaaccgcac ttttatcttt 9180 
gcctcccgcc ataaaactcc gcctttcatg 9240 
taaaggctaa aatcaccaaa ttgcaccaca 9300 

9323 
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<210> 7 
<211> 4794 
<212> DNA 

<213> Haemophilus influenzae 
<400> 7 

atgaacaaga tatatcgtct caaattcagc aaacgcctga atgctttggt tgctgtgtct 60 
gaattgacac ggggttgtga ccattccaca gaaaaaggca gtgaaaaacc tgttcgtacg 120 
aaagtacgcc acttggcgtt aaagccactt tccgctatat tgctatcttt gggcatggca 180 
tccattccgc aatctgtttt agcgagcggt ttacagggaa tgagcgtcgt acacggtaca 240 
gcaaccatgc aagtagacgg caataaaacc actatccgta atagcgtcaa tgctatcatc 300 
aattggaaac aatttaacat tgaccaaaat gaaatggtgc agtttttaca agaaagcagc 360 
aactctgccg ttttcaaccg tgttacatct gaccaaatct cccaattaaa agggatttta 420 
gattctaacg gacaagtctt tttaatcaac ccaaatggta tcacaatagg taaagacgca 480 
attattaaca ctaatggctt tactgcttct acgctagaca tttctaacga aaacatcaag 540 
gcgcgtaatt tcacccttga gcaaaccaag gataaagcac tcgctgaaat cgtgaatcac 600 
ggtttaatta ccgttggtaa agacggtagc gtaaacctta ttggtggcaa agtgaaaaac 660 
gagggcgtga ttagcgtaaa tggcggtagt atttctttac ttgcagggca aaaaatcacc 720 
atcagcgata taataaatcc aaccatcact tacagcattg ctgcacctga aaacgaagcg 780 
atcaatctgg gcgatatttt tgccaaaggt ggtaacatta atgtccgcgc tgccactatt 840 
cgcaataaag gtaaactttc tgccgactct gtaagcaaag ataaaagtgg taacattgtt 900 
ctctctgcca aagaaggtga agcggaaatt ggcggtgtaa tttccgctca aaatcagcaa 960 
gccaaaggtg gtaagttgat gattacaggc gataaagtta cattgaaaac gggtgcagtt 1020 
atcgaccttt cgggtaaaga agggggagaa acttatcttg gcggtgacga gcgtggcgaa 1080 
ggtaaaaacg gcattcaatt agcaaagaaa accactttag aaaaaggctc aacaattaat 1140 
gtgtcaggta aagaaaaagg tgggcgcgct attgtatggg gcgatattgc gttaattgac 1200 
ggcaatatta atgcccaagg taaagatatc gctaaaactg gtggttttgt ggagacgtcg 1260 
gggcattact tatccattga tgataacgca attgttaaaa caaaagaatg gctactagac 1320 
ccagagaatg tgactattga agctccttcc gcttctcgcg tcgagctggg tgccgatagg 1380 
aattcccact cggcagaggt gataaaagtg accctaaaaa aaaataacac ctccttgaca 1440 
acactaacca atacaaccat ttcaaatctt ctgaaaagtg cccacgtggt gaacataacg 1500 
gcaaggagaa aacttaccgt taatagctct atcagtatag aaagaggctc ccacttaatt 1560 
ctccacagtg aaggtcaggg cggtcaaggt gttcagattg ataaagatat tacttctgaa 1620 
ggcggaaatt taaccattta ttctggcgga tgggttgatg ttcataaaaa tattacgctt 1680 
ggtagcggct ttttaaacat cacaactaaa gaaggagata tcgccttcga agacaagtct 1740 
ggacggaaca acctaaccat tacagcccaa gggaccatca cctcaggtaa tagtaacggc 1800 
tttagattta acaacgtctc tctaaacagc cttggcggaa agctgagctt tactgacagc 1860 
agagaggaca gaggtagaag aactaagggt aatatctcaa acaaatttga cggaacgtta 1920 
aacatttccg gaactgtaga tatctcaatg aaagcaccca aagtcagctg gttttacaga 1980 
gacaaaggac gcacctactg gaacgtaacc actttaaatg ttacctcggg tagtaaattt 2040 
aacctctcca ttgacagcac aggaagtggc tcaacaggtc caagcatacg caatgcagaa 2100 
ttaaatggca taacatttaa taaagccact tttaatatcg cacaaggctc aacagctaac 2160 
tttagcatca aggcatcaat aatgcccttt aagagtaacg ctaactacgc attatttaat 2220 
gaagatattt cagtctcagg ggggggtagc cttaatttca aacttaacgc ctcatctagc 2280 
aacatacaaa cccctggcgt aattataaaa tctcaaaact ttaatgtctc aggagggtca 2340 
actttaaatc tcaaggctga aggttcaaca gaaaccgctt tttcaataga aaatgattta 2400 
aacttaaacg ccaccggtgg caatataaca atcagacaag tcgagggtac cgattcacgc 2460 
gtcaacaaag gtgtcgcagc caaaaaaaac ataactttta aagggggtaa tatcaccttc 2520 
ggctctcaaa aagccacaac agaaatcaaa ggcaatgtta ccatcaataa aaacactaac 2580 
gctactcttt gtggtgcgaa ttttgccgaa aacaaatcgc ctttaaatat agcaggaaat 2640 
gttattaata atggcaacct taccactgcc ggctccatta tcaatatagc cggaaatctt 2700 
actgtttcaa aaggcgctaa ccttcaagct ataacaaatt acacttttaa tgtagccggc 2760 
tcatttgaca acaatggcgc ttcaaacatt tccattgcca gaggaggggc taaatttaaa 2820 
gatatcaata acaccagtag cttaaatatt accaccaact ctgataccac ttaccgcacc 2880 
attataaaag gcaatatatc caacaaatca ggtgatttga atattattga taaaaaaagc 2940 
gacgctgaaa tccaaattgg cggcaatatc tcacaaaaag aaggcaatct cacaatttct 3000 
tctgataaag taaatattac caatcagata acaatcaaag caggcgttga aggggggcgt 3060 
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tctgattcaa gtgaggcaga aaatgctaac ctaactattc aaaccaaaga gttaaaattg 3120 
gcaggagacc taaatatttc aggctttaat aaagcagaaa ttacagctaa aaatggcagt 3180 
gatttaacta ttggcaatgc tagcggtggt aatgctgatg ctaaaaaagt gacttttgac 3240 
aaggttaaag attcaaaaat ctcgactgac ggtcacaatg taacactaaa tagcgaagtg 3300 
aaaacgtcta atggtagtag caatgctggt aatgataaca gcaccggttt aaccatttcc 3360 
gcaaaagatg taacggtaaa caataacgtt acctcccaca agacaataaa tatctctgcc 3420 
gcagcaggaa atgtaacaac caaagaaggc acaactatca atgcaaccac aggcagcgtg 3480 
gaagtaactg ctcaaaatgg tacaattaaa ggcaacatta cctcgcaaaa tgtaacagtg 3540 
acagcaacag aaaatcttgt taccacagag aatgctgtca ttaatgcaac cagcggcaca 3600 
gtaaacatta gtacaaaaac aggggatatc aaaggtggaa ttgaatcaac ttccggtaat 3660 
gtaaatatta cagcgagcgg caatacactt aaggtaagta atatcactgg tcaagatgta 3720 
acagtaacag cggatgcagg agccttgaca actacagcag gctcaaccat tagtgcgaca 3780 
acaggcaatg caaatattac aaccaaaaca ggtgatatca acggtaaagt tgaatccagc 3840 
tccggctctg taacacttgt tgcaactgga gcaactcttg ctgtaggtaa tatttcaggt 3900 
aacactgtta ctattactgc ggatagcggt aaattaacct ccacagtagg ttctacaatt 3960 
aatgggacta atagtgtaac cacctcaagc caatcaggcg atattgaagg tacaatttct 4020 
ggtaatacag taaatgttac agcaagcact ggtgatttaa ctattggaaa tagtgcaaaa 4080 
gttgaagcga aaaatggagc tgcaacctta actgctgaat caggcaaatt aaccacccaa 4140 
acaggctcta gcattacctc aagcaatggt cagacaactc ttacagccaa ggatagcagt 4200 
atcgcaggaa acattaatgc tgctaatgtg acgttaaata ccacaggcac tttaactact 4260 
acaggggatt caaagattaa cgcaaccagt ggtaccttaa caatcaatgc aaaagatgcc 4320 
aaattagatg gtgctgcatc aggtgaccgc acagtagtaa atgcaactaa cgcaagtggc 4380 
tctggtaacg tgactgcgaa aacctcaagc agcgtgaata tcaccgggga tttaaacaca 4440 
ataaatgggt taaatatcat ttcggaaaat ggtagaaaca ctgtgcgctt aagaggcaag 4500 
gaaattgatg tgaaatatat ccaaccaggt gtagcaagcg tagaagaggt aattgaagcg 4560 
aaacgcgtcc ttgagaaggt aaaagattta tctgatgaag aaagagaaac actagccaaa 4620 
cttggtgtaa gtgctgtacg tttcgttgag ccaaataatg ccattacggt taatacacaa 4680 
aacgagttta caaccaaacc atcaagtcaa gtgacaattt ctgaaggtaa ggcgtgtttc 4740 
tcaagtggta atggcgcacg agtatgtacc aatgttgctg acgatggaca gcag 4794 



<210> 8 
<211> 4803 
<212> DNA 

<213> Haemophilus influenzae 
<400> 8 

atgaacaaga tatatcgtct caaattcagc aaacgcctga atgctttggt tgctgtgtct 60 

gaattgacac ggggttgtga ccattccaca gaaaaaggca gtgaaaaacc tgttcgtacg 120 

aaagtacgcc acttggcgtt aaagccactt tccgctatat tgctatcttt gggcatggca 180 

tccattccgc aatctgtttt agcgagcggt ttacagggaa tgagcgtcgt acacggtaca 240 

gcaaccatgc aagtagacgg caataaaacc actatccgta atagcgtcaa tgctatcatc 300 

aattggaaac aatttaacat tgaccaaaat gaaatggtgc agtttttaca agaaagcagc 360 

aactctgccg ttttcaaccg tgttacatct gaccaaatct cccaattaaa agggatttta 420 

gattctaacg gacaagtctt tttaatcaac ccaaatggta tcacaatagg taaagacgca 480 

attattaaca ctaatggctt tactgcttct acgctagaca tttctaacga aaacatcaag 540 

gcgcgtaatt tcacccttga gcaaaccaag gataaagcac tcgctgaaat cgtgaatcac 600 

ggtttaatta ccgttggtaa agacggtagc gtaaacctta ttggtggcaa agtgaaaaac 660 

gagggcgtga ttagcgtaaa tggcggtagt atttctttac ttgcagggca aaaaatcacc 720 

atcagcgata taataaatcc aaccatcact tacagcattg ctgcacctga aaacgaagcg 780 

atcaatctgg gcgatatttt tgccaaaggt ggtaacatta atgtccgcgc tgccactatt 840 

cgcaataaag gtaaactttc tgccgactct gtaagcaaag ataaaagtgg taacattgtt 900 

ctctctgcca aagaaggtga agcggaaatt ggcggtgtaa tttccgctca aaatcagcaa 960 

gccaaaggtg gtaagttgat gattacaggt gataaagtca cattaaaaac aggtgcagtt 1020 

atcgaccttt caggtaaaga agggggagag acttatcttg gcggtgatga gcgtggcgaa 1080 

ggtaaaaatg gtattcaatt agcgaagaaa acctctttag aaaaaggctc gacaattaat 1140 

gtatcaggca aagaaaaagg cgggcgcgct attgtatggg gcgatattgc attaattaat 1200 

ggtaacatta atgctcaagg tagcgatatt gctaaaactg gcggctttgt ggaaacatca 1260 

ggacatgact tatccattgg tgatgatgtg attgttgacg ctaaagagtg gttattagac 132 0 
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ccagatgatg tgtccattga aactcttaca 
ggatatacaa caggagatgg gactaaagag 
acattaacaa actcaactct tgagcaaatc 
gctaataata gaatttatgt taatagctcc 
cacactaaac gagatggagt taaaattaac 
ttaaccatta aagcaggctc ttgggttgat 
tttttgaata ttgtcgctgg ggattctgta 
aacgcaacag atgctcaaat taccgcacaa 
caatttagat tcaataatgt atctattaac 
aatcaaaata atttcactca taaatttgat 
attaaccaaa ccacgaaaaa agatgttaaa 
aatgtttctt ctcttacttt gaatacggtg 
agcggctcaa attcccaaga tttgaggtca 
aacggcatcg gaggcaaaac aaacttcaac 
ttaaaaccaa acgccgctac agacccaaaa 
attacagcta ccggtaacag tgatagctct 
tctagagctg ccggcataaa catggattca 
ataacatccc ataatcgcaa tagtaatgct 
gcaactggct cgaattttag tcttaagcaa 
aaacacgcca ttaactcaag tcataatcta 
ggggaaaatt caagcagtag cattacgggc 
acattacaag ctgacaccag caacagcaac 
ggcaatatat ctgttgaggg gaatttaagc 
aatctttcta ttgcagaaga ttccacattt 
accggcacct ttaccaacaa cggtaccgcc 
ctccaaggcg atattatcaa taaaggtggt 
caaaaaacca ttattaacgg aaatataact 
attaaagccg acgccgaaat ccaaattggc 
acaatttctt ctgataaagt aaatattacc 
ggggggcgtt ctgattcaag tgaggcagaa 
ttaaaattgg caggagacct aaatatttca 
aatggcagtg atttaactat tggcaatgct 
acttttgaca aggttaaaga ttcaaaaatc 
agcgaagtga aaacgtctaa tggtagtagc 
accatttccg caaaagatgt aacggtaaac 
atctctgccg cagcaggaaa tgtaacaacc 
ggcagcgtgg aagtaactgc tcaaaatggt 
gtaacagtga cagcaacaga aaatcttgtt 
agcggcacag taaacattag tacaaaaaca 
Cccggtaatg taaatattac agcgagcggc 
caagatgtaa cagtaacagc ggatgcagga 
agtgcgacaa caggcaatgc aaatattaca 
gaatccagct ccggctctgt aacacttgtt 
atttcaggta acactgttac tattactgcg 
tctacaatta atgggactaa tagtgtaacc 
acaatttctg gtaatacagt aaatgttaca 
agtgcaaaag ttgaagcgaa aaatggagct 
accacccaaa caggctctag cattacctca 
gatagcagta tcgcaggaaa cattaatgct 
ttaactacta caggggattc aaagattaac 
aaagatgcca aattagatgg tgctgcatca 
gcaagtggct ctggtaacgt gactgcgaaa 
ttaaacacaa taaatgggtt aaatatcatt 
agaggcaagg aaattgatgt gaaatatatc 
attgaagcga aacgcgtcct tgagaaggta 
ctagccaaac ttggtgtaag tgctgtacgt 
aatacacaaa acgagtttac aaccaaacca 
gcgtgtttct caagtggtaa tggcgcacga 
cag 
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tctggacgca ataataccgg cgaaaaccaa 1380 
tcacctaaag gtaatagtat ttctaaacct 1440 
ctaagaagag gttcttatgt taatatcact 1500 
atcaacttat ctaatggcag tttaacactt 1560 
ggtgatatta cctcaaacga aaatggtaat 1620 
gttcataaaa acatcacgct tggtacgggt 1680 
gcttttgaga gagagggcga taaagcacgt 1740 
gggacgataa ccgtcaataa agatgataaa 1800 
gggacgggca agggtttaaa gtttattgca 1860 
ggcgaaatta acatatctgg aatagtaaca 1920 
tactggaatg catcaaaaga ctcttactgg 1980 
caaaaattta cctttataaa attcgttgat 2040 
tcacgtagaa gttttgcagg cgtacatttt 2100 
atcggagcta acgcaaaagc cttatttaaa 2160 
aaagaattac ctattacttt taacgccaac 2220 
gtgatgtttg acatacacgc caatcttacc 2280 
attaacatta ccggcgggct tgacttttcc 2340 
tttgaaatca aaaaagactt aactataaat 2400 
acgaaagatt ctttttataa tgaatacagc 2460 
accattcttg gcggcaatgt cactctaggt 2520 
aatatcaata tcaccaataa agcaaatgtt 2580 
acaggcttga agaaaagaac tctaactctt 2640 
ctaactggtg caaatgcaaa cattgtcggc 2700 
aaaggagaag ccagtgacaa cctaaacatc 2760 
aacattaata taaaacaagg agtggtaaaa 2820 
ttaaatatca ctactaacgc ctcaggcact 2880 
aacgaaaaag gcgacttaaa catcaagaaC 2940 
ggcaatatct cacaaaaaga aggcaatctc 3000 
aatcagataa caatcaaagc aggcgttgaa 3060 
aatgctaacc taactattca aaccaaagag 3120 
ggctttaata aagcagaaat tacagctaaa 3180 
agcggtggta atgctgatgc taaaaaagtg 3240 
tcgactgacg gtcacaatgt aacactaaat 3300 
aatgctggta atgataacag caccggttta 3360 
aataacgtta cctcccacaa gacaataaat 3420 
aaagaaggca caactatcaa tgcaaccaca 3480 
acaattaaag gcaacattac ctcgcaaaat 3540 
accacagaga atgctgtcat taatgcaacc 3600 
ggggatatta aaggtggaat tgaatcaact 3660 
aatacactta aggtaagtaa tatcactggt 3720 
gccttgacaa ctacagcagg ctcaaccatt 3780 
accaaaacag gtgatatcaa cggtaaagtt 3840 
gcaactggag caactcttgc tgtaggtaat 3900 
gatagcggta aattaacctc cacagtaggt 3960 
acctcaagcc aatcaggcga tattgaaggt 4020 
gcaagcactg gtgatttaac tattggaaat 4080 
gcaaccttaa ctgctgaatc aggcaaatta 4140 
agcaatggtc agacaactct tacagccaag 4200 
gctaatgtga cgttaaatac cacaggcact 4260 
gcaaccagtg gtaccttaac aatcaatgca 4320 
ggtgaccgca cagtagtaaa tgcaactaac 4380 
acctcaagca gcgtgaatat caccggggat 4440 
tcggaaaatg gtagaaacac tgtgcgctta 4500 
caaccaggtg tagcaagcgt agaagaggta 4560 
aaagatttat ctgatgaaga aagagaaaca 4620 
ttcgttgagc caaataatgc cattacggtt 4680 
tcaagtcaag tgacaatttc tgaaggtaag 4740 
gtatgtacca atgttgctga cgatggacag 4800 

4803 
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<210> 9 
<211> 1599 
<212> PRT 

<213> Haemophilus influenzae 
<400> 9 

Met Asn Lys lie Tyr Arg Leu Lys Phe Ser Lys Arg Leu Asn Ala Leu 
15 10 15 

Val Ala Val Ser Glu Leu Thr Arg Gly Cys Asp His Ser Thr Glu Lys 
20 25 30 

Gly Ser Glu Lys Pro Val Arg Thr Lys Val Arg His Leu Ala Leu Lys 
35 40 45 

Pro Leu Ser Ala lie Leu Leu Ser Leu Gly Met Ala Ser lie Pro Gin 
50 55 60 

Ser Val Leu Ala Ser Gly Leu Gin Gly Met Ser Val Val His Gly Thr 
65 70 75 80 

Ala Thr Met Gin Val Asp Gly Asn Lys Thr Thr lie Arg Asn Ser Val 
85 90 95 

Asn Ala lie lie Asn Trp Lys Gin Phe Asn lie Asp Gin Asn Glu Met 
100 105 110 

Glu Gin Phe Leu Gin Glu Ser Ser Asn Ser Ala Val Phe Asn Arg Val 
115 120 125 

Thr Ser Asp Gin lie Ser Gin Leu Lys Gly lie Leu Asp Ser Asn Gly 
130 135 140 

Gin Val Phe Leu lie Asn Pro Asn Gly lie Thr lie Gly Lys Asp Ala 
145 150 155 160 

lie lie Asn Thr Asn Gly Phe Thr Ala Ser Thr Leu Asp lie Ser Asn 
165 170 175 

Glu Asn He Lys Ala Arg Asn Phe Thr Leu Glu Gin Thr Lys Asp Lys 
180 185 190 

Ala Leu Ala Glu He Val Asn His Gly Leu He Thr Val Gly Lys Asp 
195 200 205 

Gly Ser Val Asn Leu lie Gly Gly Lys Val Lys Asn Glu Gly Val He 
210 ' 215 220 

Ser Val Asn Gly Gly Ser He Ser Leu Leu Ala Gly Gin Lys He Thr 
225 230 235 240 

He Ser Asp He He Asn Pro Thr He Thr Tyr Ser He Ala Ala Pro 
245 250 255 



Glu Asn Glu Ala He Asn Leu Gly Asp He Phe Ala Lys Gly Gly Asn 
260 265 270 
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lie Asn val Arg 
275 

Asp Ser Val Ser 
290 

Glu Gly Glu Ala 
305 

Ala Lys Gly Gly 



Thr Gly Ala Val 
340 

Leu Gly Gly Asp 
355 

Lys Lys Thr Thr 
370 

Glu Lys Gly Gly 
385 

Gly Asn lie Asn 



Val Glu Thr Ser 
420 

Lys Thr Lys Glu 

435 

Pro Ser Ala Ser 
450 

Ala Glu Val lie 
465 

Thr Leu Thr Asn 



Val Asn lie Thr 
500 

He Glu Arg Gly 
515 

Gin Gly Val Gin 
530 

Thr He Tyr Ser 
545 

Gly Ser Gly Phe 



Glu Asp Lys Ser 
580 



Ala Ala Thr He 
280 

Lys Asp Lys Ser 
295 

Glu He Gly Gly 
310 

Lys Leu Met He 
325 

He Asp Leu Ser 



Glu Arg Gly Glu 
360 

Leu Glu Lys Gly 
375 

Arg Ala He Val 
390 

Ala Gin Gly Lys 
405 

Gly His Tyr Leu 



Trp Leu Leu Asp 
440 

Arg Val Glu Leu 
455 

Lys Val Thr Leu 
470 

Thr Thr He Ser 
485 

Ala Arg Arg Lys 



Ser His Leu He 
520 

He Asp Lys Asp 
535 

Gly Gly Trp Val 
550 

Leu Asn He Thr 
565 

Gly Arg Asn Asn 



Arg Asn Lys Gly 



Gly Asn He Val 
300 

Val He Ser Ala 
315 

Thr Gly Asp Lys 
330 

Gly Lys Glu Gly 
345 

Gly Lys Asn Gly 



Ser Thr He Asn 
380 

Trp Gly Asp He 
395 

Asp He Ala Lys 
410 

Ser lie Asp Asp 

425 

Pro Glu Asn Val 



Gly Ala Asp Arg 
4 60 

Lys Lys Asn Asn 
475 

Asn Leu Leu Lys 
490 

Leu Thr Val Asn 
505 

Leu His Ser Glu 



He Thr Ser Glu 
540 

Asp Val His Lys 
555 

Thr Lys Glu Gly 
570 

Leu Thr He Thr 

585 



Lys Leu Ser Ala 
285 

Leu Ser Ala Lys 



Gin Asn Gin Gin 
320 

Val Thr Leu Lys 
335 

Gly Glu Thr Tyr 
350 

He Gin Leu Ala 
365 

Val Ser Gly Lys 



Ala Leu He Asp 
400 

Thr Gly Gly Phe 
415 

Asn Ala He Val 
430 

Thr He Glu Ala 
445 

Asn Ser His Ser 



Thr Ser Leu Thr 
480 

Ser Ala His Val 
495 

Ser Ser He Ser 
510 

Gly Gin Gly Gly 
525 

Gly Gly Asn Leu 



Asn He Thr Leu 
560 

Asp He Ala Phe 
575 

Ala Gin Gly Thr 
590 
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He Thr Ser Gly Asn Ser Asn Gly Phe Arg Phe Asn Asn Val Ser Leu 
595 600 605 

Asn Ser Leu Gly Gly Lys Leu Ser Phe Thr Asp Ser Arg Glu Asp Arg 
610 615 620 

Gly Arg Arg Thr Lys Gly Asn He Ser Asn Lys Phe Asp Gly Thr Leu 
625 ' 630 635 640 

Asn He Ser Gly Thr Val Asp He Ser Met Lys Ala Pro Lys Val Ser 
645 650 655 

Trp Phe Tyr Arg Asp Lys Gly Arg Thr Tyr Trp Asn Val Thr Thr Leu 
660 665 670 

Asn Val Thr Ser Gly Ser Lys Phe Asn Leu Ser He Asp Ser Thr Gly 
675 680 685 

Ser Gly Ser Thr Gly Pro Ser He Arg Asn Ala Glu Leu Asn Gly He 
690 695 700 

Thr Phe Asn Lys Ala Thr Phe Asn He Ala Gin Gly Ser Thr Ala Asn 
705 710 715 720 

Phe Ser He Lys Ala Ser He Met Pro Phe Lys Ser Asn Ala Asn Tyr 
725 730 735 

Ala Leu Phe Asn Glu Asp He Ser Val Ser Gly Gly Gly Ser Val Asn 
740 745 750 

Phe Lys Leu Asn Ala Ser Ser Ser Asn He Gin Thr Pro Gly Val He 
755 760 765 

He Lys Ser Gin Asn Phe Asn Val Ser Gly Gly Ser Thr Leu Asn Leu 
770 775 780 

Lys Ala Glu Gly Ser Thr Glu Thr Ala Phe Ser He Glu Asn Asp Leu 
785 790 795 800 

Asn Leu Asn Ala Thr Gly Gly Asn He Thr lie Arg Gin Val Glu Gly 
805 810 815 

Thr Asp Ser Arg Val Asn Lys Gly Val Ala Ala Lys Lys Asn He Thr 
820 825 830 

Phe Lys Gly Gly Asn He Thr Phe Gly Ser Gin Lys Ala Thr Thr Glu 
835 840. 845 

He Lys Gly Asn Val Thr He Asn Lys Asn Thr Asn Ala Thr Leu Arg 
850 855 860 

Gly Ala Asn Phe Ala Glu Asn Lys Ser Pro Leu Asn He Ala Gly Asn 
865 870 875 880 

Val He Asn Asn Gly Asn Leu Thr Thr Ala Gly Ser He He Asn He 
885 890 895 
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Ala Gly Asn Leu Thr Val Ser Lys Gly Ala Asn Leu Gin Ala lie Thr 
900 905 910 

Asn Tyr Thr Phe Asn Val Ala Gly Ser Phe Asp Asn Asn Gly Ala Ser 
915 920 925 

Asn lie Ser lie Ala Arg Gly Gly Ala Lys Phe Lys Asp lie Asn Asn 
930 935 940 

Thr Ser Ser Leu Asn lie Thr Thr Asn Ser Asp Thr Thr Tyr Arg Thr 
945 950 955 960 

lie lie Lys Gly Asn lie Ser Asn Lys Ser Gly Asp Leu Asn lie lie 
965 970 975 

Asp Lys Lys Ser Asp Ala Glu lie Gin lie Gly Gly Asn lie Ser Gin 
980 985 990 

Lys Glu Gly Asn Leu Thr lie Ser Ser Asp Lys Val Asn lie Thr Asn 
995 1000 1005 

Gin lie Thr lie Lys Ala Gly Val Glu Gly Gly Arg Ser Asp Ser Ser 
1010 1015 1020 

Glu Ala Glu Asn Ala Asn Leu Thr lie Gin Thr Lys Glu Leu Lys Leu 
1025 1030 1035 1040 

Ala Gly Asp Leu Asn lie Ser Gly Phe Asn Lys Ala Glu lie Thr Ala 
1045 1050 1055 

Lys Asn Gly Ser Asp Leu Thr lie Gly Asn Ala Ser Gly Gly Asn Ala 
1060 1065 1070 

Asp Ala Lys Lys Val Thr Phe Asp Lys Val Lys Asp Ser Lys lie Ser 
1075 1080 1085 

Thr Asp Gly His Asn Val Thr Leu Asn Ser Glu Val Lys Thr Ser Asn 
1090 1095 1100 

Gly Ser Ser Asn Ala Gly Asn Asp Asn Ser Thr Gly Leu Thr lie Ser 
1105 1110 1115 1120 

Ala Lys Asp Val Thr Val Asn Asn Asn Val Thr Ser His Lys Thr lie 
1125 • 1130 1135 

Asn He Ser Ala Ala Ala Gly Asn Val Thr Thr Lys Glu Gly Thr Thr 
1140 1145 1150 

He Asn Ala Thr Thr Gly Ser Val Glu Val Thr Ala Gin Asn Gly Thr 
1155 1160 1165 

He Lys Gly Asn He Thr Ser Gin Asn Val Thr Val Thr Ala Thr Glu 
1170 1175 1180 

Asn Leu Val Thr Thr Glu Asn Ala Val He Asn Ala Thr Ser Gly Thr 
1185 1190 1195 1200 

Val Asn He Ser Thr Lys Thr Gly Asp He Lys Gly Gly He Glu Ser 
1205 1210 1215 
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Thr Ser Gly Asn Val Asn lie Thr Ala Ser Gly Asn Thr Leu Lys Val 
1220 1225 1230 

Ser Asn lie Thr Gly Gin Asp Val Thr Val Thr Ala Asp Ala Gly Ala 
1235 1240 1245 

Leu Thr Thr Thr Ala Gly Ser Thr lie Ser Ala Thr Thr Gly Asn Ala 
1250 1255 1260 

Asn lie Thr Thr Lys Thr Gly Asp lie Asn Gly Lys Val Glu Ser Ser 
1265 1270 1275 1280 

Ser Gly Ser Val Thr Leu Val Ala Thr Gly Ala Thr Leu Ala Val Gly 
1285 1290 1295 

Asn lie Ser Gly Asn Thr Val Thr lie Thr Ala Asp Ser Gly Lys Leu 
1300 1305 1310 

Thr Ser Thr Val Gly Ser Thr lie Asn Gly Thr Asn Ser Val Thr Thr 
1315 1320 1325 

Ser Ser Gin Ser Gly Asp lie Glu Gly Thr lie Ser Gly Asn Thr Val 
1330 1335 1340 

Asn Val Thr Ala Ser Thr Gly Asp Leu Thr lie Gly Asn Ser Ala Lys 
1345 1350 1355 1360 

Val Glu Ala Lys Asn Gly Ala Ala Thr Leu Thr Ala Glu Ser Gly Lys 
1365 1370 1375 

Leu Thr Thr Gin Thr Gly Ser Ser He Thr Ser Ser Asn Gly Gin Thr 
1380 1385 1390 

Thr Leu Thr Ala Lys Asp Ser Ser He Ala Gly Asn He Asn Ala Ala 
1395 1400 1405 

Asn Val Thr Leu Asn Thr Thr Gly Thr Leu Thr Thr Thr Gly Asp Ser 
1410 1415 1420 

Lys He Asn Ala Thr Ser Gly Thr Leu Thr He Asn Ala Lys Asp Ala 
1425 1430 1435 1440 

Lys Leu Asp Gly Ala Ala Ser Gly Asp Arg Thr Val Val Asn Ala Thr 
1445 1450 1455 

Asn Ala Ser Gly Ser Gly Asn Val Thr Ala Lys Thr Ser Ser Ser Val 
1460 1465 1470 

Asn He Thr Gly Asp Leu Asn Thr He Asn Gly Leu Asn He He Ser 
1475 1480 1485 

Glu Asn Gly Arg Asn Thr Val Arg Leu Arg Gly Lys Glu He Asp Val 
1490 1495 1500 

Lys Tyr He Gin Pro Gly Val Ala Ser Val Glu Glu Val He Glu Ala 
1505 1510 1515 1520 
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Lys Arg Val Leu Glu 
1525 

Thr Leu Ala Lys Leu 
1540 

Asn Ala lie Thr Val 
1555 

Ser Gin Val Thr lie 
1570 

Gly Ala Arg Val Cys 
1585 
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Lys Val Lys Asp Leu 
1530 

Gly Val Ser Ala Val 
1545 

Asn Thr Gin Asn Glu 
1560 

Ser Glu Gly Lys Ala 
1575 

Thr Asn Val Ala Asp 
L590 



Ser Asp Glu Glu Arg Glu 
1535 

Arg Phe Val Glu Pro Asn 
1550 

Phe Thr Thr Lys Pro Ser 
1565 

Cys Phe Ser Ser Gly Asn 
1580 

Asp Gly Gin Gin Pro 
l595 



<210> 10 
<211> 1600 
<212> PRT 

<213> Haemophilus influenzae 



<400> 10 

Met Asn Lys He Tyr Arg Leu Lys Phe Ser Lys Arg Leu Asn Ala Leu 
15 10 15 

Val Ala Val Ser Glu Leu Thr Arg Gly Cys Asp His Ser Thr Glu Lys 
20 25 30 

Gly Ser Glu Lys Pro Val Arg Thr Lys Val Arg His Leu Ala Leu Lys 
35 ' 40 45 

Pro Leu Ser Ala He Leu Leu Ser Leu Gly Met Ala Ser He Pro Gin 
50 55 60 

Ser Val Leu Ala Ser Gly Leu Gin Gly Met Ser Val Val His Gly Thr 
65 70 75 80 

Ala Thr Met Gin Val Asp Gly Asn Lys Thr Thr He Arg Asn Ser Val 
85 90 95 

Asn Ala He He Asn Trp Lys Gin Phe Asn He Asp Gin Asn Glu Met 
100 105 HO 

Glu Gin Phe Leu Gin Glu Ser Ser Asn Ser Ala Val Phe Asn Arg Val 
115 120 125 

Thr Ser Asp Gin He Ser Gin Leu Lys Gly He Leu Asp Ser Asn Gly 
130 135 140 

Gin Val Phe Leu He Asn Pro Asn Gly He Thr He Gly Lys Asp Ala 
145 150 155 160 

He He Asn Thr Asn Gly Phe Thr Ala Ser Thr Leu Asp He Ser Asn 
165 170 175 

Glu Asn He Lys Ala Arg Asn Phe Thr Leu Glu Gin Thr Lys Asp Lys 
180 185 ' 190 
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Ala Leu Ala Glu lie Val Asn His Gly Leu lie Thr Val Gly Lys Asp 
195 200 205 

Gly Ser Val Asn Leu lie Gly Gly Lys Val Lys Asn Glu Gly Val lie 
210 215 220 

Ser Val Asn Gly Gly Ser lie Ser Leu Leu Ala Gly Gin Lys lie Thr 
225 230 235 240 

lie Ser Asp lie lie Asn Pro Thr lie Thr Tyr Ser lie Ala Ala Pro 
245 250 255 

Glu Asn Glu Ala lie Asn Leu Gly Asp lie Phe Ala Lys Gly Gly Asn 
260 265 270 

lie Asn Val Arg Ala Ala Thr lie Arg Asn Lys Gly Lys Leu Ser Ala 
275 280 285 

Asp Ser Val Ser Lys Asp Lys Ser Gly Asn lie Val Leu Ser Ala Lys 
290 295 300 . 

. Glu Gly Glu Ala Glu lie Gly Gly Val lie Ser Ala Gin Asn Gin Gin 
305 310 315 320 

Ala Lys Gly Gly Lys Leu Met lie Thr Gly Asp Lys Val Thr Leu Lys 
325 330 335 

Thr Gly Ala Val lie Asp Leu Ser Gly Lys Glu Gly Gly Glu Thr Tyr 
340 345 350 

Leu Gly Gly Asp Glu Arg Gly Glu Gly Lys Asn Gly lie Gin Leu Ala 
355 360 365 

Lys Lys Thr Thr Leu Glu Lys Gly Ser Thr lie Asn Val Ser Gly Lys 
370 375 380 

Glu Lys Gly Gly Arg Ala lie Val Trp Gly Asp lie Ala Leu lie Asp 
385 '390 395 400 

Gly Asn lie Asn Ala Gin Gly Ser Asp lie Ala Lys Thr Gly Gly Phe 
405 410 415 

Val Glu Thr Ser Gly His Asp Leu Ser lie Gly Asp Asp Val lie Val 
420 425 430 

Asp Ala Lys Glu Trp Leu Leu Asp Pro Asp Asp Val Ser lie Glu Thr 
435 440 445 

Leu Thr Ser Gly Arg Asn Asn Thr Gly Glu Asn Gin Gly Tyr Thr Thr 
450 455 460 

Gly Asp Gly Thr Lys Glu Ser Pro Lys Gly Asn Ser lie Ser Lys Pro 
465 470 475 480 

Thr Leu Thr Asn Ser Thr Leu Glu Gin lie Leu Arg Arg Gly Ser Tyr 
485 490 495 



Val Asn lie Thr Ala Asn Asn Arg lie Tyr Val 
500 505 



Asn Ser Ser lie Asn 
510 
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Leu Ser Asn Gly Ser Leu 
515 

lie Asn Gly Asp lie Thr 
530 

Ala Gly Ser Trp Val Asp 
545 550 

Phe Leu Asn lie Val Ala 
565 

Asp Lys Ala Arg Asn Ala 
580 

He Thr Val Asn Lys Asp 
595 

Leu Asn Gly Thr Gly Lys 
610 

Phe Thr His Lys Phe Asp 
625 630 

lie Asn Gin Thr Thr Lys 
645 

Asp Ser Tyr Trp Asn Val 
660 

Phe Thr Phe lie Lys Phe 
675 

Arg Ser Ser Arg Arg Ser 
690 

Gly Lys Thr Asn Phe Asn 
705 710 

Leu Lys Pro Asn Ala Ala 
725 

Phe Asn Ala Asn lie Thr 
740 

Phe Asp lie His Ala Asn 
755 

Asp Ser lie Asn lie Thr 
770 

Asn Arg Asn Ser Asn Ala 
785 790 

Ala Thr Gly Ser Asn Phe 
805 



Thr Leu His Thr Lys 
520 

Ser Asn Glu Asn Gly 
535 

Val His Lys Asn lie 
555 

Gly Asp Ser Val Ala 
570 

Thr Asp Ala Gin lie 
585 

Asp Lys Gin Phe Arg 
600 

Gly Leu Lys Phe He 
615 

Gly Glu lie Asn lie 
635 

Lys Asp Val Lys Tyr 
650 

Ser Ser Leu- Thr Leu 
665 

Val Asp Ser Gly Ser 
680 

Phe Ala Gly Val His 
695 

lie Gly Ala Asn Ala 
715 

Thr Asp Pro Lys Lys 
730 

Ala Thr Gly Asn Ser 
745 

Leu Thr Ser Arg Ala 
760 

Gly Gly Leu Asp Phe 
775 

Phe Glu lie Lys Lys 
795 

Ser Leu Lys Gin Thr 
810 



Arg Asp Gly Val Lys 
525 

Asn Leu Thr lie Lys 
540 

Thr Leu Gly Thr Gly 
560 

Phe Glu Arg Glu Gly 
575 

Thr Ala Gin Gly Thr 
590 

Phe Asn Asn Val Ser 
605 

Ala Asn Gin Asn Asn 
620 

Ser Gly He Val Thr 
640 

Trp Asn Ala Ser Lys 
655 

Asn Thr Val Gin Lys 
670 

Asn Gly Gin Asp Leu 
685 

Phe Asn Gly He Gly 
700 

Lys Ala Leu Phe Lys 
720 

Glu Leu Pro He Thr 
735 

Asp Ser Ser Val Met 
750 

Ala Gly He Asn Met 
765 

Ser He Thr Ser His 
780. 

Asp Leu Thr He Asn 
800 

Lys Asp Ser Phe Tyr 
815 
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Asn Glu Tyr Ser Lys His Ala lie Asn Ser Ser His Asn Leu Thr lie 
820 825 830 

Leu Gly Gly Asn Val Thr Leu Gly Gly Glu Asn Ser Ser Ser Ser lie 
835 840 845 

Thr Gly Asn He Asn He Thr Asn Lys Ala Asn Val Thr Leu Gin Ala 
850 855 860 

Asp Thr Ser Asn Ser Asn Thr Gly Leu Lys Lys Arg Thr Leu Thr Leu 
865 870 875 880 

Gly Asn He Ser Val Glu Gly Asn Leu Ser Leu Thr Gly Ala Asn Ala 
885 890 895 

Asn He Val Gly Asn Leu Ser He Ala Glu Asp Ser Thr Phe Lys Gly 
900 905 910 

Glu Ala Ser Asp Asn Leu Asn He Thr Gly Thr Phe Thr Asn Asn Gly 
915 920 925 

Thr Ala Asn He Asn He Lys Gly Val Val Lys Leu Gly Asp He Asn 
930 935 940 

Asn Lys Gly Gly Leu Asn He Thr Thr Asn Ala Ser Gly Thr Gin Lys 
945 950 955 960 

Thr He He Asn Gly Asn He Thr Asn Glu Lys Gly Asp Leu Asn lie 
965 970 975 

Lys Asn He Lys Ala Asp Ala Glu He Gin He Gly Gly Asn He Ser 
980 985 990 

Gin Lys Glu Gly Asn Leu Thr He Ser Ser Asp Lys Val Asn He Thr 
995 1000 1005 

Asn Gin He Thr He Lys Ala Gly Val Glu Gly Gly Arg Ser Asp Ser 
1010 1015 1020 

Ser Glu Ala Glu Asn Ala Asn Leu Thr He Gin Thr Lys Glu Leu Lys 
1025 1030 1035 1040 

Leu Ala Gly Asp Leu Asn He Ser Gly Phe Asn Lys Ala Glu He Thr 
1045 1050 1055 

Ala Lys Asn Gly Ser Asp Leu Thr He Gly Asn Ala Ser Gly Gly Asn 
1060 1065 1070 

Ala Asp Ala Lys Lys Val Thr Phe Asp Lys Val Lys Asp Ser Lys lie 
1075 1080 1085 

Ser Thr Asp Gly His Asn Val Thr Leu Asn Ser Glu Val Lys Thr Ser 
1090 1095 1100 

Asn Gly Ser Ser Asn Ala Gly Asn Asp Asn Ser Thr Gly Leu Thr He 
H05 1110 1115 ' 1120 

Ser Ala Lys Asp Val Thr Val Asn Asn Asn Val Thr Ser His Lys Thr 
1125 1130 1135 
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lie Asn lie Ser Ala Ala Ala Gly Asn Val Thr Thr Lys Glu Gly Thr 
1140 1145 1150 

Thr lie Asn Ala Thr Thr Gly Ser Val Glu Val Thr Ala Gin Asn Gly 
1155 1160 1165 

Thr lie Lys Gly Asn He Thr Ser Gin Asn Val Thr Val Thr Ala Thr 
1170 1175 1180 

Glu Asn Leu Val Thr Thr Glu Asn Ala Val He Asn Ala Thr Ser Gly 
1185 1190 1195 1200 

Thr Val Asn He Ser Thr Lys Thr Gly Asp He Lys Gly Gly He Glu 
1205 1210 1215 

Ser Thr Ser Gly Asn Val Asn He Thr Ala Ser Gly Asn Thr Leu Lys 
1220 1225 1230 

Val Ser Asn He Thr Gly Gin Asp Val Thr Val Thr Ala Asp Ala Gly 
1235 1240 1245 

Ala Leu Thr Thr Thr Ala Gly Ser Thr lie Ser Ala Thr Thr Gly Asn 
1250 1255 1260 

Ala Asn He Thr Thr Lys Thr Gly Asp He Asn Gly Lys Val Glu Ser 
1265 1270 1275 1280 

Ser Ser Gly Ser Val Thr Leu Val Ala Thr Gly Ala Thr Leu Ala Val 
1285 1290 1295 

Gly Asn He Ser Gly Asn Thr Val Thr He Thr Ala Asp Ser Gly Lys 
1300 1305 1310 

Leu Thr Ser Thr Val Gly Ser Thr He Asn Gly Thr Asn Ser Val Thr 
1315 1320 1325 

Thr Ser Ser Gin Ser Gly Asp He Glu Gly Thr He Ser Gly Asn Thr 
1330 1335 1340 

Val Asn Val Thr Ala Ser Thr Gly Asp Leu Thr He Gly Asn Ser Ala 
1345 1350 1355 1360 

Lys Val Glu Ala Lys Asn Gly Ala Ala Thr Leu Thr Ala Glu Ser Gly 
1365 1370 1375 

Lys Leu Thr Thr Gin Thr Gly Ser Ser He Thr Ser Ser Asn Gly Gin 
1380 1385 1390 

Thr Thr Leu Thr Ala Lys Asp Ser Ser He Ala Gly Asn He Asn Ala 
1395 1400 1405 

Ala Asn Val Thr Leu Asn Thr Thr Gly Thr Leu Thr Thr Thr Gly Asp 
1410 1415 1420 



Ser Lys He Asn Ala Thr Ser Gly Thr Leu Thr He Asn Ala Lys Asp 
1425 1430 1435 1440 
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Ala Lys Leu Asp Gly Ala Ala Ser Gly Asp Arg Thr Val Val Asn Ala 
1445 1450 1455 

Thr Asn Ala Ser Gly Ser Gly Asn Val Thr Ala Lys Thr Ser Ser Ser 
1460 1465 1470 

Val Asn lie Thr Gly Asp Leu Asn Thr lie Asn Gly Leu Asn He He 
1475 1480 1485 

Ser Glu Asn Gly Arg Asn Thr Val Arg Leu Arg Gly Lys Glu lie Asp 
1490 1495 1500 

Val Lys Tyr lie Gin Pro Gly Val Ala Ser Val Glu Glu Val He Glu 
1505 1510 1515 1520 

Ala Lys Arg Val Leu Glu Lys Val Lys Asp Leu Ser Asp Glu Glu Arg 
1525 1530 1535 

Glu Thr Leu Ala Lys Leu Gly Val Ser Ala Val Arg Phe Val Glu Pro 
1540 1545 1550 

Asn Asn Ala He Thr Val Asn Thr Gin Asn Glu Phe Thr Thr Lys Pro 
1555 1560 1565 

Ser Ser Gin Val Thr He Ser Glu Gly Lys Ala Cys Phe Ser Ser Gly 
1570 1575 1580 

Asn Gly Ala Arg Val Cys Thr Asn Val Ala Asp Asp Gly Gin Gin Pro 
1585 1590 1595 1600 



<210> 11 
<211> 29 
<212> PRT 

<213> Haemophilus influenzae 
<400> 11 

Val Asp Glu Val He Glu Ala Lys 
1 5 

Leu Ser Asp Glu Glu Arg Glu Ala 
20 



Arg He Leu Glu Lys Val Lys Asp 
10 15 

Leu Ala Lys Leu Gly 
25 



